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CLINICAL AND EXPERIMENTAL 


ON THE PATHOLOGY OF [TRON® 


By Frepertc Proescuer, M.D., AND ALBERT S. Arkusu, A.B... AGNew, CALIF. 


HE contents of this article are a continuation of our investigations On the 

Pathology and Laboratory Diagnosis of Paresis. Were we stated that a 
rapid demineralization of iron takes place in the brain due to disintegration 
of ganglion cells with phagocytosis of their contents. The iron from these 
cells was found about the blood vessels, in their lumina, and in the perivas- 
cular lymph spaces. It was also found in the spinal fluids, having been ferried 
down from above by the large adventitial cells. In these it could be easily 
identified by any of the common stains for inorganie iron. 

No observations were made as to the exaet nature and location of the iron 
Within the cell, nor were any extensive investigations carried out to aseertain 
whether or not similar processes take place on other tissues of the body. We 
therefore proceeded with these objects. 

Molisch' used solutions of potash to unmask the organie intracellular iron 
and showed firmly combined (masked) iron sometimes in the cell wall and 
sometimes in the cell contents, and again in both. 

Petit? found nearly all the iron in barley to be combined with nuelein. 
These findings were from extraction experiments with acid-aleohol. The affin- 
ity of dead nuclein for iron and certain dyes throws some doubt upon these 
findings. 

Macallum’ has thoroughly investigated the subject with iron-free reagents 
and extraetion solutions of aeid-alecohol. Nothing to compare with this ex- 
tensive research has been described sinee. As a stain he used acidified potas- 
sium ferroeyanide or ammonium hydrogen sulphide, changing some years 
later to the more sensitive and differential hematoxylin.t| For further details 
ol staining the reader is referred to these articles. Extracts therefrom per- 
taining to our work follow: 

Unmasked (inorganie, including albuminate) iron is retained by the chromatin, Action 


n blood is extremely slow, ruling this out in all observed sections (p. 197). None of 


*From the Pathological Laboratory of Agnew State Hospital, Agnew, Calif. 


teceived for publication, November 21, 1927. 
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the iron found in the nuclei is derived from the cytoplasm (p. 199), though the diffusion 
may occur in the reverse direction during extraction (p. 194). The greater part ar 
assimilated iron in the cells of higher animal 


it is chiefly found. It seems that the amount 


sometimes the whole of the life is hel 
in the nuclei in the chromatin of which 
of iron demonstrated corresponds in all cases with the amount of chromatin present 

205). Nuecleolar elements also possess a trace of iron as shown by the Prussian bl 
reaction. The nucleolus probably is not essentially formed of true chromatin in the eas 
studied. The number, size, and shape of each are not constant, while not infrequent 


the central portion appears free from iron. These bodies are always attached to t 
chromatin network (p. 206). There is an inverse relation between the size of the nucleo 
and the amount of chromatin in the network, and an examination of some nuclei in wh 


those in which the d 


the formation of the peripheral nucleoli has commenced and of 
velopment of these bodies is much more advanced, suggests that the latter are deriv 
from the chromatin of the network (p. 209). It would appear (from staining reactions 
is if the iron compound undergoes a change in its transference from nucleus to cytoplas 


In the nuelei of all vegetable organisms the assimilated iron compounds 


(p. 210). 
of the more highly developed animal forn 


on the whole, distributed as in the nuclei 
(p. 200). Mitotie figures in some sections were sharply defined through the iron revea 

in the chromatin elements (p. 211). a certain portion of the eytoplasn 
At times it appears to occur in the zymogen granules and assum 
3 Iron is contained in the ehromat 


P)e 
(270). Ti 


In secreting cells 


possesses masked iron. 


different forms with the activity of the cell (p. 22: 
of all cells (pp. 228 and 268). Chromatin is the antecedent of hemoglobin 
two processes of respiration and assimilation, involving two activities of different natu 
appear to Macallum to postulate the existence of two different iron compounds in tl! 
same nucleus, but Macallum finds no facts to indicate the oceurrence of such (pp. 27 
271). Finally, returning to an earlier part of this paper we find: 


af 

(in sections showing ova) appear to be formed at the nodal points of the chrom 
a possibility that these represent a pathologie condition. I | 
examples of another condition whic) 


‘¢The peripheral nuel 


network, but there is 


moreover, found that they 


are accompanied by 
In the latter the nuclei were indistinet or disintegrated, their chrom 


regard as pathologie. 
had disappeared, and the surrounding connective tissue, with its blood vessels and t 
red corpuscles even, gave in a few minutes, with warm ammomium hydrogen sulphide, 
iron reaction frequently so deep as to obscure largely the details, while the tissues, a litt 
further away from such samples, and other ova under exactly the same conditions 
It may possibly be that the echromati: 


treatment with the reagent, gave no such reaction. 
thus diffused in the conn 


of such disintegrated ova furnished the iron observed 
tissue and the blood vessels’’ (pp. 210-211). 


This last extract, which furnishes a basis or suggestion for our explana 


tion and demonstration of the pathology of iron found in paresis, should log 


ically have been incorporated in that article. It was not known at the tim 


of writing. Since this work on paresis and in spite of the references quot 
therein we have been able to demonstrate minute traces of pathologie deposits 
of inorganic iron in the brains of cases of senile dementia, encephalitis |«t! 
We believe that this is a necessary concomitant of 
Mohs 


argica, and pellagra. 
The traces found were so extremely sli 


lular destruction wherever found. 
and widely distributed as to make any significant finding in the spinal fluid 
most unlikey. It may be, in fact, that this iron was derived from impurities 
Continued experience in examining cases at the Agnew State Hospital has 
given results with our test as 100 per cent satisfactory. 

Further investigations by us have demonstrated that, for tissue w 
It brings out too many extraneous ¢! 


hematoxylin is not a desirable stain. 
Of the various acid-alcolo's 


ments and will demonstrate only inorganie iron. 
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we prefer sulphuric acid-aleohol. It removes least rapidly the unmasked iron. 
Extractions made with this reagent and followed by the Berlin blue stain 


have demonstrated the following: 


1. The ganglion cells of the brain contain iron centered in the nucleolus, 
which body is unusually large. Some iron-containing granules are shown in 
the nucleus. None occurs in the eytoplasm. The nucleolus generally shows a 
centrally placed unstained spot, presumably the centrosome. 

2. This pigment is stained by thiazin red (methylene azur), as is also 
eytoplasmie pigment. The latter is believed to contain iron in another form.’ 
The dye furnishes an excellent stain for nerve tissue in general. The fact 
that thiazin red will not stain chemically pure forms of inorganic iron in the 
test tube, as determined after many trials, would indicate that at least a large 
part of the iron about the blood vessels and in the tissue of paretic brains is 
combined and therefore (supposedly) protected against cvanides and sul- 
phides. Moreover, eytoplasmie iron would seem to be masked in a different 
manner from that within the nucleus. We have also the following facts: 

If the inorganie iron about the blood vessels of paretie brains be stained 
by the Berlin blue reaction and the tissue then extracted with acid-alcohol, 
no further iron reaction appears upon repeating application of the stain. 
Kither the iron about the vessels is in a protected form but stainable with 
sulphides and evanides, or those portions which are protected are very rapidly 
removed by the watery extraction methods. The latter seems the more prob- 
able 

3. The glial cells of paretic brains become, when stained for masked iron, 
studded with granules varying in size from that of a pin head to that of a pin 
point® (as observed under a magnification of 1000x). The cells are very 
round. They may be seen to come up to a disintegrating ganglion cell until 
the two are contiguous. Two or three may feast upon the same cell at the 
same time. Whether or not living or functional cells are attacked cannot, of 
course, be told with these methods. From the nucleus of the ganglion cell is 
consumed the surrounding e¢ytoplasm and, after engorgement, the glial phago- 
eytes will carry their burden to a blood vessel for deposition. Often they 
bunch in the pia where they may form strata several cells thick. Meanwhile 
the chromatin of the ganglion cell, which is very slight outside the nucleolus, 
seems to concentrate about the latter. This combined pigment appears, in 
many cases, to burst or spread out into a spireme or network which may some- 
times be seen in the tissue after the remainder of the cell has disappeared. 
lt is the swan song and perhaps represents an activity unknown since the 
birth of the person. The ganglion cells in their katabolism seem at times to 
throw off nucleoli as polar bodies are thrown off from maturing ova. 

t. The perivascular cells seem to grow and swell as they accumulate iron, 
splitting the layers of the vessel wall, and eventually breaking into the peri- 


vascular space or (supposedly) the lumen of the vessel. 


*For a description of various glia see our article on paresis. 
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5. Thiazin red and stains for inorganie iron show iron (presumably inor 
ganic) in other parts of the body. No such extensive deposits as those found 
in paresis have ever been found except in liver, spleen, and marrow. 

6. Actively growing cells in general seem oversupplied with masked iron. 
Very large cells in the liver were found to contain huge figures brought out 
by Macallum’s method. In particular were the actively growing cells o! 
carcinomas and melanosarcomas well stocked with masked iron. This finding 
is contrary to that of Martha Tracy’ in which iron was found to oecur in tu 
mors, both quantitatively and qualitatively, exactly as in normal cells of thu 
same type. She also found that tumors react microscopically for iron either 
free or in the form of an albuminate, only in cases where hemorrhages hav 
occurred. Schwalbe* found that caneer cells contain iron in a condition d: 
monstrable by the Berlin blue reaction and occurring independently of hem 
orrhages. Wells” states that iron in tumors varies from 0.013 per cent. to 
0.064 per cent (probably depending upon the amount of blood and nueleo 
proteins) and Bell’ says that the blood contains (normally) about 3 gm. o| 
iron while the remainder of the body has from 1 to 3 em. of iron. For a 70 ke 
body these figures become percentages of 0.0014 to 0.0042 which means that 
if the figures are correct, tumor cells contain considerably more iron than tl 
blood and still more as compared with the remaining tissue. Older portior 
of tumors did not show such excess of iron. 

7. The changes in staining reaction make it appear that the iron goes 
through various stages of chemical combination, becoming less complex fron 
the time when it is first thrown out of function from the masked or organi 
form until it disappears from about the blood vessel walls. It seems that t! 
most simple inorganic forms are seldom reached until deposition in an 
about the vessel has occurred. 

8. Lipoid bodies are suspected of containing iron because of their rea 
tion to thiazin. Lipoidal preparations of colloidal iron have been prepar 
and give the same (light green) hue with the dye. 

9 In our article on nerve cell staining" a preparation was mentio! 
that brought out the glia cells very excellently and an attempt to repeat this 
result was promised. Such attempts have all failed. The variability in ¢! 
staining, combined with our findings in staining iron, indicate that the virtu 
did not lie in the particular stain used, but that the variability depends upe! 
the iron-complex content of the cells. 

10. Blood of normal, febrile, and afebrile but sick persons was stained 
the usual methods for demonstrating inorganic iron. Results were at firs! 
doubtful because of the bizarre figures obtained. In applying the Berlin b 
reaction the white cells were found to be free from obviously stained gra! 
ules. In the red cells, however, sometimes thread-like forms of black or b 
black were seen similar to those observed in the brain sections. There were also 
vranular, are-like, or ragged forms. These forms have doubtless been ob 
served thousands of times by many microscopists and either ignored or passed 
by as artefacts. It was only because of their similarity to structures found 10 


other cells (e.g., ganglion cell) and to other facts to appear later that ou! 


ll 





| 
I 
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attention was specially drawn to their study. They may be seen in unstained 
sections but are brought out better by certain dyes. Several possibilities were 


se 


suggested. It may be iron absorbed upon the ‘‘dise’’ or contained within the 
dise, or the dise itself may have been partially stained or, finally, the whole 
may have been an optical effect produced by the dise membrane. <A special 
examination was made to decipher this phenomenon and will be deseribed 
later herein. 

11. Gravimetric determinations of the iron in paretic brains remain un- 
done. Although the cells of highest iron content are destroved and removed, 
the difference in iron content, while relatively great, is actually so small that 


no definite results are to be anticipated from such labor. 
DISCUSSION 


General.—Coneerning those processes described for paresis specifically, 
we have little further to add. It is to be noted, however, that the vicissitudes 
of the iron atom in its transference from ganglion cell to blood vessel are 
believed to result solely from the destruction of the cell and to be unrelated 
and unconnected, except in sequence, with a speeifie virus. The latter, di- 


rectly or indirectly, appears to be the indisputable cause of the initial destrue- 


tion. 
This being the case it suggests that similar processes may be found gen- 
erally. And this is so, as shown by sections of various pathologie tissues. 


Study of paresis has the advantage that we find here a group of cells with 
high iron content, rapid and widespread destruction, and comparatively slow 
phagoeyvtosis, 

Perhaps the glial cells require considerable time in which to transform 
themselves into phagocytes. 

The concentration of iron within the nucleoli of ganglion cells is interest- 
ing in view of the known lack of developmental activity of adult ganglion 
cells. When other tissues are observed, an abundance of this iron may be 
found throughout the nucleus. The process causing death appears to be a 
spur to a latent or potential aetivity in the chromatin, causing it to spread out 
into spireme or mitotie forms. 

The exaet chemical nature of the iron containing substances cannot be 
stated. It is not proper to assume that iron does not become inorganie until 
it leaves the cell. Macallum' has shown that iron, both inorganic and masked, 
occurs in all cells.” On the other hand, we expect that the cytoplasmic iron, 

it actually does oeeur in lipoidal form, may reach the vessels in a similarly 
lipoidal condition. Some of the iron about the vessels makes it appear (by 
its light green color with thiazin red) that this is actually the case. Finally, 
iron may be deposited in and about the vessel walls as the carbonate or phos- 
phate, this change being brought about by contact with the blood. 

Fate of the Iron —One of the greatest interests lies in the final disposi- 
tion of the destroyed iron. Katabolism follows anabolism throughout life and 
cellular destruction lends a supply of iron whose destination and means of 


*A. P. Matthews states (according to Sollmann, Parmacology) that recent work throws 
ibt upon this as an invariable fact, and it seems to be true that in certain marine animals, 
edusae, other metals, e. g., vanadium, may be substituted. 
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travel is hitherto unexplained. Inorganic iron has been found in egg yolk 
by Maeallum'™ and in bone marrow by us and has been found by many i 
other hematopoietic organs. When we consider the various small depots ot 
this element distributed about the body, as described above, we are caused 

wonder if this is not all a part of one common process. Even the iron in th: 
‘Gitter”’’ cells of the spinal fluid probably arrives in the blood stream eventu 
ally. The question is therefore in order: If iron is taken up from and deliy 
ered to bone marrow, liver, spleen, egg yolk and other hematopoietic organs 
by red cells, is it not possible that these erythrocytes are iron phagocytes o1 
carriers and participate actively in the iron metabolism of the body as 

whole as well as being passive carriers of an oxygen-transporting hemoglobi 


To answer this question we offer the following considerations : 


1. Macallum, as previously quoted in this paper, has found iron in thes 


iron-distributing or iron-forming centers and in these areas only, to be con 


es Ah dias 






ai? f 


Es ad 
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Fig. 1.—Iron body from the blood. Objective 45x, ocular 25x. 


tained within the red corpuscles. It was apparently the same iron as t! 
distributed locally in the pathologie tissues. The picture was obtained 
staining for a few minutes with warm ammonium sulphide—a method tf! 
never stains the hemoglobin of the red cells. This iron was apparently in 
ganie. 

The color of the cell is independent of the iron content so that no g1 
fluctuation of color index would be expected in disease. Incidentally, 
have no accurate means for determining the color-index to tell us if it does 
occur. 

3. Unmasked (inorganic) iron is retained by the chromatin and chromat 
is the antecedent of hemoglobin. Moreover, chromatin has a marked affi! 
for iron in various forms, even when occurring in dead nuelein. 

4. In our sections showing iron in the lumina of blood vessels it has 
always been within the red cells or extracellular. Its appearance was ge! 
ally similar to that in the blood smears previously described. 
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5. We have stained many smears of blood cells for inorgani¢ iron, using, 
in general, acid potassium ferroeyanide. The number of the stained bodies 
observed within the red cells seems to agree quite well with the acuteness or 
probable destructive processes of the case as judged from clinical findings. 
Thus we found a tremendous amount in a case of pernicious anemia; very 
many in a ease of bronchial pneumonia in a child and in a case of secondary 
anemia in a patient suffering from carcinoma of the cervix; somewhat less 
in cases of pyelitis, appendicitis, and another case of secondary anemia in a 
case of carcinoma of the cervix; less still in conditions with milder inflamma- 
tion, and in only one of three cases of postnatal mothers were a few of these 
forms noted. Smears of normal blood gave no iron bodies at all, or only a 
‘iron index.’’ 


very occasional one. From such findings could be derived an 
Though the great majority of iron forms discovered were within the red 


cells, here and there could be seen what appeared to be steps in the extrusion 





Fig. 2 Iron body from paretic brain. Objective 45x, ocular 25x. 


of these bodies from the cell. Occasionally one sees them entirely outside of 
the red cells. Platelets, moreover, show granules of the same color in these 
sinears, 

Slides from pernicious anemia cases in remission were particularly interest- 
ing because the iron differed here from all other cases observed. It was more 
vranular or fragmentary and, in the case of immature red cells, surrounded the 
outer membrane with a ragged margin. The strands were not heavy and 
black but were brown and fine. Very young normoblasts showed granules of 
what Was apparently the same substance. 

6. Brilliant cresyl blue and methyl green have been used with suecess in 
bringing out the iron bodies in the red cells. The former is the stain com- 
monly used for the so-ealled ‘‘reticular substance’’ of the erythrocytes while 
the latter not only stains the iron in the tissue, but also that in the test tube. 
This is true for both organie and inorganic iron. So far as we know, methyl 
green will stain only metals in organie form (including chromatin) or inor- 
galic iron. The great quantities of stained material in the tissues examined 
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make it impossible that this should be anything but iron-containing. Inei 
dentally, leucoeytes in the blood smears are brought out very well with this 
stain. 

Methyl green has been found to bring out the iron of the tissue ver 
excellently. Brain, carcinoma, and liver tissues are among those stained 
There seems no question but that the value of methyl green as a stain lies i 
its affinity for iron. 

A case of hemophilia furnished blood smears whieh we stained wit! 
methyl green. An unusual picture presented itself. Most of the red cel! 
were pale or showed a very faint greenish hue. A number were stained 


very bright green. The leucoevtes were abnormally prominent and seeme 


to contain more iron than normally. Throughout the smears and among t 
cells were scattered great numbers of granules existing singly and in clumps 


and with an individual size of about one-fourth the diameter of a red ce 





bear’ 
> -% a. 

. a . , ° 
MT Stat era SO 


Fig. 3 Iron bodies from guinea pie blood. Objective 15x, ocular 25x Maat 
hemolyzing off the hemoglobin with distilled water, adding ammonium sulphide, centrifu 
and smearing on slide. The large mass shows how the smaller ones mat together M 


granules also appear. 


In some of the erythrocytes these granules could be seen. The centers 
dark and had an areola or halo of bright green, showing the stain of 
granule. They were similar to the platelets observed in other smears, tho 
the dark portion was not so prominent (bountiful?). Other iron bod 
(spireme or network types) were numerous. <A few of the red cells w 
loaded with these. Among the granular clumps here and there small strands 
of greenish color could be seen. Along them were ranged both granules 
(platelets) and iron bodies. We are inclined to believe that this represen! 
the formation of fibrin in which iron must take a part. 

Other dyes of the rosanilin group including methyl! violet, para fuclis 
rosanilin violet, and iodide green have been used with success. Methyl vir 
is probably one of the best dyes so far tried. It is a common contaminant 


methyl green but lacks the specificity of the latter. 


*Methyl green will not stain calcium 
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Blood smears stain readily with methyl violet, whereas with most other 
stains for inorganic iron there is no coloration of the cells or great periods of 
time are required, e.g., hematoxylin. This is probably due in large part to 
the protective lipoid membrane. The great value of methyl violet as a blood 
stain lies in its coloration of the red cells. Tron bodies previously referred to 
are violet (when heavy they appear black or unstained). The erythrocytes 
show within themselves zones of differing hues and colors while small cirelets 


rv other forms sometimes appear within or without their substance corre- 


sponding, presumably, to the iron bodies. Some cells are a deep violet. Most 
of them show clear spaces (sometimes with a dark body of unknown character 
in the center). Color varying from pink to violet extends outwardly to the 
outer membrane where a deep violet rim exists. Distorted cell forms are also 
vell shown. Obviously, cells of different ages and structure have divided 
themselves into a new classification of erythroeytes. Our most striking pie- 
tures with this method were obtained in cases of pernicious anemia to which 
the above deseription more specifically refers. In secondary anemias the col- 
ors are more uniform, both within the individual cell and within the cells as 
avgroup. The pictures obtained undoubtedly vary with the stage of the dis- 
ease. Smears from a patient in the last stages of pernicious anemia showed 

marked pallor in the erythrocytes and extreme paucity of iron. The colors 
were more uniform in each cell, though markedly varied. 

These stains have been applied to paretie brains and give excellent re- 
sults in demonstrating the granules, ete., discussed. We do not wish to infer, 
however, that only dyes belonging to the rosanilin or tri-amino tri-phenyl 
methane group will give a good reaction for iron. The fact is that, using the 
perivascular iron deposits in the paretic brain as a eriterion, anilin dyes ap- 
pear in general to be good iron stains. There are, of course, many exceptions. 
Neither do we wish to infer that all the staining power of some of the stains 
depends upon the iron content. The unspeeificity of methyl violet has already 
beon mentioned. This dye is very easily absorbed, coloring even precipitated 
iron. Dyes not belonging to the rosanilin group and giving an iron reaction 
are exemplified by coelestinblau, alizarinbordeaux, and naphthalizarin. <All 
dyes used by us are Griibler produets. 

7. When cells become more aetive, as we have seen in carcinoma itself 
and shall see further later, they increase in iron content. 

S. Stains of the bone marrow, using ammonium sulphide, acidified potas- 
sium ferroevanide, or hematoxylin, show this tissue to be bountifully sup- 
plied with inorganie iron in all individuals. Granules occur diffusely among 
the various cells, being particularly prominent in the eosinophiles. The yvoung 
erythrocytes have their iron almost entirely seattered throughout the dise or 
tpon the membrane. The heavy spireme forms are absent from this tissue. 
Amounts of iron in the different cells are extremely variable. 

It would seem, therefore, that under normal conditions cells appearing in 
the blood stream transport comparatively little iron from the tissue to the 
liematopoietic organs, except that of their original heritage. When patho- 
logic processes appear and iron from the cells obtains access to the blood, the 


red cells scavenger such iron and transport it to the blood-forming or pigment- 
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collecting organs. Thus, they are found to serve an active function in iron 
traffic hitherto unknown. More accurate determinations of iron exeretion in 
urine may confirm these views. 

Very little has been said about the passage of iron in the reverse direc- 
tion. This is, perhaps, because we were initially impressed by the phenomena 
of paresis in which obvious atrophy (prominent even macroscopically in old 
paretie brains) with disintegration and demineralization takes place. But we 
do not know that much of the iron seen about the blood vessels was not de- 
posited there by red cells as part of a constructive process to the failing brain, 
this iron to be relayed to extravascular structures by wandering cells or in 
solution.* Thus Spatz, to whom we have referred so extensively in our pre- 
vious article, may have been partially right in attributing the source of iron 
supply to red cells. Endothelial cells take up red cells or their fragments or 
east off pigment, and even spontaneous hemorrhages may be an extreme ex 
ample on the part of the tissue to increase its iron supply. Thus we may have 
both regenerative and degenerative iron in the tissue. 

Although we are aware that there is an iron exchange within the body, 
no explanation has been offered of its mechanism which is compatible with 
its magnitude. If, as an index of this latter, we consider the pigment depos 
its and fluctuation in deposits in spleen and liver, it seems again that we must 
invoke the agency of the red cells. It has so far been impossible for us to tell, 
from examination of the blood smears, which of the iron is regenerative and 
which is degenerative. Perhaps comparison of specimens of the portal and 
vena cava inferior blood will solve this riddle. 

If the iron observed about the vessels is inorganic, it is probably in some 
special physicochemical combination, for iron injected into rabbits could not 
be stained in smears from the blood shortly thereafter, using methods de 
scribed above. It would seem, moreover, that the iron bodies contained in 
the red cells are related to the reticular bodies sought especially in cases o! 
rapid blood destruction and regeneration. Brilliant cresyl blue will not stain 
inorganic iron in the test tube but, as noted, it does bring out or stain the iron 
within the red cell, while methyl green performs the latter funetion and at 
the same time stains all forms of iron—even that in the test tube. It is inter 
esting to note that if any of this iron is combined with the hemoglobin we 
have what is chemically chlorophy] in the erythrocytes. 

Malignant Growths.—Malignant growths are, in our opinion, of high iron 
content. This is true at least of the rapidly growing tumor cells. We sus 
pect, moreover, that the occasional successes reported in the treatment o! 
carcinomas have been due either to the substitution of a metal (lead, gold, 
copper, ete.) for the iron of the cell or to a poisoning of this element (arsenic 
infections, cautery). 

Considerable quantities of iron may be thus withdrawn from the bod) 
In three specimens of melanosarcoma examined by us, these deposits wer 
tremendous—almost solid fields in places. It may be that iron which has 
functioned in these malignant cells becomes unfit to take up its place in tli 

























*Hematoxylin has greater affinity for inorganic iron than methyl green. Double staini: 
may be used. It brings out many minute dark granules in tissue, nuclei, and endothelium 
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iron eyele or traffic. We have extracted thin sections with hydrochloric acid- 
aleohol (the most rapidly extracting aleohol) for several hours. While the 
normal cells in the sections became entirely free from iron, that in the large 
cells of the tumor was but slightly affected at the end of this time. Not un- 
likely the atypical character of this iron is linked with the atypical character 
of the chromatin, as indicated by the peculiar mitosis. 

Seetions of malignant tissue stained with methyl green show the iron 
most beautifully. While normal tissue which has very little iron is very 
slightly stained, carcinomatous cells stand out full and large and present a 
highly colored picture. Counterstaining enhances the value of the method as 
a differential stain for malignant tissue. 

Cells in the immediate vicinity of the tumor cells have an inordinate 
amount of iron. Wherever connective tissue increases in activity, as about 
tumors or infections, more iron can be demonstrated than appears normally. 

Research workers in Italy'* have recently cured malignant tumors in mice 
by repeated administration of sublethal doses of prussie acid. They believe 
that this is due to destruction of a ferment necessary to the cancer. We are 
inclined to agree with this conelusion and suggest that the ferment involved 
is iron, or an iron complex. With this idea in mind we are treating patients 
affected with malignant diseases with methyl green and ecyanides (mereury 
cyanide at the present time). The work was started only recently and while 
we cannot report any brilliant cures so far, there has been considerable 
sloughing of necrotic tissue after local injection, with excellent epithelization. 

Pigment.—Coneerning melanin we can make no definite statements. It 
is generally recognized that the question of iron in this case is not settled. 
We can only say that in the eases of pigmented tumors mentioned above, some 
of the pigment appeared green when stained with methyl green. That which 
retained its brown appearance shaded off gradually into other pigment which 
was distinetly green. Results obtained from a few smears of malarial para- 
sites were inconclusive. 

The formation of hemosiderin in the tissue after extensive hemorrhage 
is explained by these observations, in which the red cell deposits its inorganic 
iron to produce this pigment while the hemoglobin is resorbed or earried away 
without leading to the formation of inorganic iron. 


CONCLUSION 


Consideration of findings reported here has naturally led to endless spee- 
ulation on our part, including interpretation of anemias and other diseases in 
terms of iron metabolism. Is there, for example, a limiting capacity for iron 
in each red cell which causes the cell to fragment when this limit is reached ?* 
Would iron then be an hemolysin and, if other cells take it up again, an auto- 
hemolysin? Is pernicious anemia due to excessive ingress of iron from the 
intestines? Is the beneficial effect in malarial treatment of paresis obtained 
by destroying some red cells to stimulate the production of more and so clear 


*According to Rous” the initial state of normal red cell destruction consists in a 
fragmentation of the cells while they are yet in circulation. The finer particles are engulfed 
and dissolved by the phagocytic endothelial cells. 
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away the armor from the iron-clad vessels and allow aecess of greater nutri 

tion to the brain? Obviously there is no end to such speculation. 

But it seems that, if our interpretations be true, many new conceptions 
After many 


of pathologie and perhaps normal physiology must be formed. 
vears of negleet we may come back to the study of iron, appreciating in if 


most active, important, and understandable substance. 
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A CONTRIBUTION TO THE STUDY OF THE ERYTHROCYTE 
SEDIMENTATION REACTION* 


By Cotonen. Davin TowNsenn.t M.D... AND Ilenuex B. Rocers, B.L. 
JOHNSON Crry, TENNESSEE 


N VIEW of the interest in the erythrocyte sedimentation reaction an in- 
vestigation of the subjeet was begun in our clinical laboratory with the 
idea in mind of determining its value. 
Our work has been largely with cases of pulmonary tuberculosis. Al- 
though this paper may not present anything especially new on this subject, 


vet it is felt that our findings are corroborative, at least, of the results al- 


ready reported. Our investigations seem to prove that the erythroeyte sedi- 


mentation reaction is not specifie for tuberculosis, that a parallelism exists 
hetween the severity of the disease and the inerease of the sedimentation 
speed; also that as the condition of the patient improves, the sedimentation 
speed decreases, and that in some cases the phenomenon disappears before 
death. 

Fahraeus' noted that when citrated blood was allowed to stand, the 
erythrocytes settled with different velocities in different pathologie and 
physiologic conditions. Since the publications of his observations in 1918, a 
great deal of confirmatory work has been done along this line, especially in 
tuberculosis. 

Popper and Kreindler? believed the test to be valuable in diagnosis and 
prognosis not only of tuberculosis but in various other affections. They 
found that with progressing pulmonary tuberculosis an accelerated sedimen- 
tation rate obtained, while in minimal and nonprogressive forms of the dis- 
case the rate remained within normal limits. 

Morris* found a definite increase in the velocity of erythrocyte sedimen- 
tation in active pulmonary tuberculosis and believed that the test would be 
valuable in the determination of the degree of activity but not in the diag- 
nosis of tuberculosis. 

Cutler* considers the sedimentation reaction as a more trustworthy aid 
in estimating the activity of a pulmonary tuberculous process than pulse rate, 
temperature or weight. 

Glaus’ applied the test in the differential diagnosis of psychoses and 
iound an increase in the speed of sedimentation in senile dementia, neuro- 
syphilis, general paralysis, catatonia and immediately after epileptie seizures 
but no inerease in neurasthenia, hysteria, paranoia nor manic-depressive 
psychosis. 

*Published by authority of the President, Board of Managers, National Home for Dis- 

Volunteer Soldiers, Dayton, Ohio. 

From Clinical Laboratory Service, Mountain Branch, National Home for Disabled Vol- 

Soldiers, National Sanatorium. 

Received for publication, December 17, 1927. 
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REcoRD OF TESTS DONE BY THE LINZENMEIER METHOD 


NUMBER OF 


DIAGNOSIS 
CASES 


Apparently normal individuals - 134 
Apparently arrested tuberculosis 


S8 
TUBERCULOSIS 


Far advanced; rapidly progressive 
Moderately advanced; slightly progressive 
Far advanced; slightly progressive 
Moderately advanced; rapidly progressive 
Moderately advanced; nonprogressive 
Minimal; nonprogressive 
Hilum tuberculosis 
Nonpulmonary tuberculosis; bone and joint 
Tuberculous pleurisy with effusion 
PULMONARY TUBERCULOSIS WITH TUBERCULOUS COMPLICATIONS 
Moderately advanced; pleurisy with effusion 
Far advanced; pleurisy with effusion 
Far advanced; laryngitis and intestinal tuberculosis 
Moderately advanced; draining sinuses 
Far advanced; rectal fistula 
Far advanced; intestinal tuberculosis 


PULMONARY TUBERCULOSIS WITH NONTUBERCULOUS COMPLICATIONS 


Moderately advanced; syphilis 

Far advanced; syphilis 

Moderately advanced; myocarditis 

Far advanced; myocarditis 

Moderately advanced; mitral insufficiency 

Far advanced; mitral insufficiency 

Moderately advanced; catarrhal jaundice; secondary 
anemia 

Moderately advanced; psychoneurosis with suicidal 
tendencies 

Far advanced; mitral stenosis, interstitial nephritis 

Moderately advanced; arthritis 

Far advanced; diabetes mellitus 

Moderately advanced; myocarditis, choleevstitis 


NONTUBERCULOUS DISEASES 


Otitis media 

Pulmonary abscess 

Spirochetal bronchitis 

M yoearditis 

Myocarditis; acute cystitis 
Mitral regurgitation 

Aortic regurgitation 

Gun-shot wound 

Neurosis, type undetermined 
Cardiae hypertrophy 

Abdominal adhesions 

Myoearditis and chancroid 
Hyperthyroidism 

Syphilis 

Empyema following pneumonia 
Chronie bronchitis 

Acute gonorrheal urethritis 
Chronie gonorrheal urethritis 
Gonorrheal urethritis and epididymitis 
Nontuberculous pleurisy with effusion 
Chronie aleoholism 

Pylorie ulcer; mitral regurgitation 
Syphilis and eatarrhal jaundice 
Bronchial asthma 

Gonorrhea and syphilis 


Ph fe et et es 


TIME IN 
MINUTES 
680 
820 


110 
18] 

81 
600 
100 


50 


400 
28 


i 


30 


345 


500 
580 
400 
550 
100 
147 
800 
600 
330 
1285 
120 
350 
490 
420 
40 
210 
420 
90 
500 
14 
50 
600 
50 
700 
180 





ERYTHROCYTE SEDIMENTATION RE: 


NUMBER OF TIME IN 
sumaaaaes CASES MINUTES 
360 
l 315 
l 1500 
l 120 
l 42 
l 480 
l 
l 
l 
l 
l 
l 


Gonorrhea, syphilis and epilepsy l 
Suppurative adenitis 

Lethargie encephalitis 

Chronic sinusitis and appendicitis 

Chronie myocarditis; interstitial nephritis 

Catarrhal jaundice 

Mitral stenosis 

Chronie myocarditis; chronic bronchitis; drug addict 
Pellagra 

Myocarditis; asthma; parenchymatous nephritis 


110 
2%) 
400 

55 
\rteriosclerosis SOO 


Vincent’s angina 400 


Total Cases Examined 594 

Raykowski’s® observations in tuberculosis indicate a parallelism between 
clinical findings and erythrocyte sedimentation; the more advanced the tuber- 
culous process, the greater the sedimentation speed. 

Delhaye’ found that the sedimentation rate of fibroid types of tuber- 
culosis approached the normal value, while proliferative inflammatory types 
gave higher readings, the exudative types with severe tissue destruction very 
rapid sedimentation. He believed that a persistently high sedimentation rate 
implied a bad prognosis. 

The observations recorded in this paper represent only a confirmatory 
study of the sedimentation reaction. Since a large number of patients are 
admitted annually to this institution for diagnosis and treatment (the ma- 
jority being tuberculous), we had a splendid opportunity to test out the 


value of the reaction on several thousand patients. 
METHOD 


Blood for the test was taken from a prominent vein at the elbow and 


immediately mixed with 3.8 per cent sodium citrate solution in a proportion 


of four of blood to one of the citrate and thoroughly mixed. 
Three methods were tested in the course of our study. First, that of 
In this technic the time of sedimentation is taken as the 
standard. Small tubes, 0.6 mm. in diameter and 6.5 em. long were used. 
One «.e. of the thoroughly mixed blood was placed in the tube and the height 
of the column of blood marked on the outside of the tube; 18 mm. below this 
another mark was made. The time required for the erythrocytes to fall from 
the upper to the lower mark, was the reading recorded for the test. Six hun- 
dred cases were tested by this method. 

Second, the technic of Westergren was tried, using the modification de- 
scribed by Morris.* In this case the citrated blood was drawn up in 0.2 ec. 
graduated pipettes and the ends of the pipettes sealed with soft paraffin. 
Readings were taken after two hours and the percentage of sedimentation 
of the erythrocytes noted. 

Third, the graphic method described by Cutler was used with the excep- 
lion of the amount of blood taken. Cutler described two methods; one in 
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tECORD OF CASES EXAMINED BY THE WESTERGREN METHOD 


NI 





















‘ulmonary: 

ar advanced; rapidly progressive 

ar advanced; slightly progressive 

Far advanced; nonprogressive 

Moderately advanced; rapidly progressive 
Moderately 


Moderately advanced: nonprogressive 
| £ 





vanced; slightly progressive 


Minimal; rapidly progressive 
Minimal; nonprogressive 


Hilum tuberculosis 
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2. Nonpulmonary : 
Tuberculous laryngitis 

Bone and joint 

Tuberculous orchitis and prostatitis 
Renal tuberculosis 

Tuberculous pleurisy 


Glandular tuberculosis 





». Pulmonary Tuberculosis with Tuberculous Complications : 
Moderately advanced with anal fistula 

Moderately advanced ; pleurisy with effusion 

Far advanced; pleurisy with effusion 

Far advanced; laryngitis; enteritis 

Far advanced; laryngitis 

Moderately advanced; draining sinuses 

Far advanced; rectal fistula 

Moderately advanced; spontaneous pneumothorax 


Far advanced; intestinal lesions 





t. Pulmonary Tuberculosis with Nontuberculous Compleat 
Moderately advanced ; syphilis 

Far advanced; syphilis 

Moderately advanced; myocarditis 

Far advanced; myocarditis 

Moderately advanced; mitral insuffic iency 

Mar advaneed; mitral insufficiency 

Moderately advanced; catarrhal jaundice; secondary anemis 
Moderately advanced: psychoneurosis With suicidal tendencies 
Far advanced; mitral stenosis; interstitial nephritis 
Moderately advanced; arthritis 

Moderately advanced; chronie myocarditis; cholecystitis 

Fur advanced; diabetes mellitus 

Fut advanced: psychosis 


Far advanced; gonorrhea 





NONTUBERCULOUS DISEASES 





Otitis media 

Pulmonary abscess 

Spirochetal bronchitis 

M vocarditis 

Chaneroid 

Chronie myocarditis; acute cvstitis 
Myoearditis; syphilis 

Mitral regurgitation 

Smallpox 

Paraplegia 

Appendicitis 

Aortic regurgitation 

(;un-shot wound 

Neurosis; type undetermined 
Cardiae hypertrophy 

Abdominal 


adhesions 
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ERYTHROCYTE SEDIMENTATION REACTION 


PER CENT OF 
SEDIMENTATION 
HOURS 


M vocarditis; eh ineroid 


H 
I 
' 


\ 


\ 


\r 


yperthyroidism 

mpyvema following pueumonin 
ollicular tonsillitis 

ron bronchitis 

ute gonorrheal urethriti 


ronie gonorrhe i} uretl 


orrheal ou 

neent ’s angina 
eurysm of the 
ronie bronelits 
ronnie sinusitis 


ronie bronelil 


Nol tube re ulous 
Arthritis 


|? 


_ 


ronie aleoholism 
vlorie uleer; mit 
philis: eatarrhal 


\} 


sronchial asthma 


norrhea and syphilis 
norrhen; syphilis; epilepsy 
ppurative adenitis 
irgic encephialit s 
Olle SIMUSITIS, appends itis 
tig mvocurditis; imterstitial 
rhal qauncdties 
STeLLOSIS 
mvocu 
al 
irditis; 
1LOS¢ 
hilis 
Ivsis, yenera 
orrheal arthritis 
denal uleet 
oma of the lung 
anemia 
tusis following lobar pueumonia 
pyema 
betes mellitus 
regurgitation 
trently arrested tuberculosis 
carditis, pericarditis, aortic insufficiency, secondars 
nema 
ebie dysentery 
kworm 
rently normal individuals 200 
Total number of cases examined boa 


(These tables and charts represent work done only on male patients.) 


hich 5 e@.e. of blood were used? and the other the so-called finger puneture 


thod. In our work vena punetures were done because enough blood 


was taken at one time for erythrocyte sedimentation, Kolmer complement 


fixation and Daranyi tests. Our method consists in drawing about 5 ¢.c. of 


blood from a vein and with a 1 ©.c. pipette removing 0.4 ¢.e. and placing it 
in a small tube containing 0.1 ¢.c. of the sodium citrate solution The mixture 
is then drawn up into 0.2 ¢.c. pipettes graduated in 0.01 e.c. divisions. These 


ubes are then sealed with soft paraffin and readings are taken every fifteen 


minutes up to two hours and the percentage of sedimentation noted. From 


the data obtained graphs are constructed. 
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DESCRIPTION OF CHARTS 


Charts represent readings taken every fifteen minutes when tests were 
done by the modified Westergren method. 


Some of the curves show the 
average of the readings taken on more than one patient and others repre- 
sent individual cases. The figures on the left side of the graph show the 
percentage of sedimentation, those on the bottom of the chart, the time in 
terval at which readings were taken, that is after 15, 30, 45, 60, 75, 90, 105 and 
120 minutes, respectively. 
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CHART I.—Curve 1. at the bottom of the page is a composite one and 
sediment ition rate of 50 nontuberculous, apparently healthy individuals Readings taken eve! 
fifteen minutes: 0, 0.4, 0.9, 1.5, 2.3, 3.1, 3.8, and 4.8 per cent of sedimentation, respectively. 

Curve 2. One case of arthritis. No tuberculosis. Readings: 0, 2, 3, 4, 4, 
cent of sedimentation. 


Curve 3. A composite 


represents tlie 


7, 9, and 10 pe! 


of 30 cases of syphilis. Nontuberculous. 
11.6, 14.5, 17, and 19.2 per cent of sedimentation. 

Curve 4. One case of nontuberculous osteomyelitis. 
and 57 per cent of sedimentation. 

Curve 5. Aneurysm of the aorta. Kolmer complement-fixation test for 
positive. Readings: 6, 35, 48, 53, 55, 57, and 59 per cent of sedimentation. 

Curve 6 One case. Colored, deceased No tuberculosis. Lung 

35, 48, 55, 60, 63, 65, and 65 per cent of sedimentation. 

Curve 7. One case. No tuberculosis. 
tubercle bacilli found. Diagnosis: 
68 per cent of sedimentation. 


Readings: 


Readings: 2, 10, 22 


22, 37 
syphilis, weak 
sarcoma, Reading 


Patient has large amount of purulent sputum. N 
Bronchiectasis. Readings 15, 38, 54, 64, 66, 68, 68, 


DISCUSSION 


The Linzenmeier method was discontinued after making 600 tests. This 
technic is inconvenient for it requires almost constant attention until all of 
the erythrocytes have fallen to the given degree, 1.8,em. Since some of tl 
specimens of blood settled only after twenty-four hours, it meant that th 


test had to be observed during the night. One of the laboratory workers 


took the tests to her room and set an alarm clock for every hour in orde! 
to time the sedimentation with at least fair accuracy. 


The Westergren method required far less time and gave more satisfactor 


results, for readings can be taken with greater accuracy in the pipettes than 
in the Linzenmeier tubes. 
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The Graphic method of Cutler required more attention than the Wester- 


gren, but gave better results. We used the 0.2 ¢.c. pipettes and took read 


ings every fifteen minutes up to two hours and construeted graphs from the 
This method proved to be practicable and is now used as 


data obtained. 
The graphs are very useful in 


routine on all patients entering this hospital. 
follow-up work, for the increase or decrease in the sedimentation rate can 


be seen at a glanee. 


With the Linzenmeier teehnie, the shortest time of sedimentation was 


The rapidly progres- 


six minutes and the longest over twenty-four hours. 
the 


sive eases of tuberculosis gave the shortest sedimentation time, while 


chronie fibroid, nonprogressive types of the disease approached the normal 


whieh Linzenmeier considered to be more than three hundred minutes. 
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“HART II.—Five classes of tuberculosis. 


‘urve 1. A composite of 17 apparently arrested 
2, 3.1, 4.3, 5.6, and 6.5 per cent of sedimentation. 
Blood was taken two days before death. Diag- 
Far advanced, pulmonary tuberculosis. Readings: 0, 3, 7, 18, 18, 20, 24, and 25 per 
of sedimentation. This paradox was described by Cutler®. He observed that in certain 
the erythrocyte sedimentation rate became slower just before death and the curve less 
This man seems to come in this category. 
Curve 3. One case. Nonpulmonary tuberculosis. 
ings: 1, 7, 15, 20, 31, 37, 42, and 49 per cent of 


of tuberculosis. Readings: 0.1, 


cases 


Curve 2. One case, Colored, deceased, 


Tuberculous orchitis and prostatitis. 
sedimentation. 
One case of minimal, pulmonary tuberculosis. Rapidly progressive with high tem- 
3, 11, 20, 27, 32, 36, 40, and 42 per cent of sedi- 


Curve 4. 
unfavorable. Readings: 3, 


ture. Prognosis: 
ntation. 

Curve 5. Nonpulmonary tuberculosis. Tuberculosis of the bones and joints. 
five cases. Readings: 4.6, 15.6, 25.1, 34.8, 42, 46.4, 48.6, and 50.4 per cent of sedimentation. 


Composite 


With the Westergren method, the per cent of sedimentation for normal 
lividuals was found to be 6.8 per cent in two hours. The greatest amount 
sedimentation was 97 per cent in two hours in a ease of secon 
-rythroeytes 976,000 per eubie millimeter.) 

A study of the graphs shows a steep 

idly progressive eases of tuberculosis as well 
There is only a slight rise in 


lary anemia. 


initial rise in the eurve in 
as in other diseases which 
a normal individual’s curve 


rminated fatally. 
With increase in the severity 


id in the chronie fibroid eases of tuberculosis. 
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effect of the activity of the tuberculous ) ss on the 
d were class is iivanced, pulmor \ tubers 
the severity. ¢ disease, 


enteen dl , nonpro of pulmor 


orr'e 3 
Bae Bass 7 per cent of 


Readin 


there 





CHART IV. Represents tl sedimentation rates of one patient before and after treat 
Diagnosi Mvocardi : yphilis, and nephritis. Colored man, aged sixty years 

Curve 1, op of page shows the sedimentation rate on admission, February 2 
Readings 1, 27, 49, of, 61, 68, 64, and 65 per cent of sedimentation. 

Curve 2 represents sedimentation rate after eight months treatment. (Mercury 
dietetic. ) Blood taken October 26, 1926. Readings: 9, 1, 2, 5, 6, 6. 10, and 11 per cent 


” 


Curve 3. Almost one year after admission. Readings: 9, 0, 0, 1, 1, 2, and 2 per cent 
of sedimentation. 
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of the disease, there is a corresponding rise in the slope of the curve. With 
improvement, a fall in the curve takes place. 

A steep rise in the curve is also noted in early cases of tuberculosis of 
the rapidly progressive type. This seems to indicate that a rapid sedimenta- 
iion rate is no index of the extent of the involvement but rather an indica- 


tion of a lack of resistanee. 
CONCLUSIONS 


1. The eryvthroeyvte sedimentation reaction is not speeifie for tuberculosis. 
2. A parallelism exists between the severity of the disease and the in- 
‘rease in the sedimentation rate. 

3. With improvement in the condition of the patient, the speed of sedi- 
mentation decreases; the opposite being true with increasing severity of the 
disease. 

f. The phenomenon sometimes disappears shortly before death. 

o. The sedimentation rate is not an index of the extent of the tuber- 
culous involvement. 
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THE REMISSIONS OF PERNICIOUS ANEMTA 
By Roy NKecerreis, Pu.D.. Ciureaco, [nn 


| pes treatment of pernicious anemia has received much attention of late. 
The discussions almost Invariably mention the proneness of the disease to 
missions. There are, however, characteristics of this proneness to remis- 
us Which have not been emphasized apparently. 
Data on 524 fatal cases of pernicious anemia which have been collected 
Cabot’ state that the number of remissions was as follows: 296 one remis- 
118 two remissions, 65 three remissions, 21 four remissions, and 24 five 
issions. These data indicate that practically no one dies without at least 
remission (such cases have been reported but apparently are quite rare), 
that there is no tendeney for the progressiveness of the disease to change. 
progressiveness remains a constant when measured by the chance of death 
er any one remission. This constancy of the progressiveness can be made evi- 
nt by assuming that the chance of having another remission is one-half. The 
ries on this assumption would then be 262, 131, 66, 33, and 16. When the two 


ries are arranged side by side, it is apparent that the parallelism between 
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the two sets of figures, one biologie and the other a hypothetie geometric 
series, is so striking that it must command attention as something more than 
a coincidence at least. 


HY POTHETI( 
262 
O05 
21 
24 


Total 


If the duration of a remission plus the time between remissions is a con 
stant, it follows as a consequence of the above one-half chance law that the 
number of surviving pernicious anemia patients in any random group will 
have had or be in remissions as follows: 50 per cent one remission, 25 per 
cent two remissions, 12'4 per cent three remissions, ete. Data for the rough 
check on a ‘‘eross-section’’ of a group of survivors are afforded by a recently 
published? series of 42 surviving cases. They had had attaeks as follows 
20 one attack, 15 two attacks, 4 three attacks, 4 four attacks, and 1 five at 
tacks. According to the one-half chance law the figures should be 21, 11, 6, 
3, and 1. A comparison of the two series shows that the check is very good 
in spite of the fact that the total number of individuals is rather small for 


such an analysis. 


HYPOTHETI 
21 
1] 
6 


] 
Total $2 


It is frequently stated that subsequent attacks of most diseases whic! 
recur after remissions become progressively lighter and ‘‘finally the diseas 


wears itself out.’’ Such does not seem to be the case with pernicious anemia 


The following statements appear to be justified: 

1. Pernicious anemia is a disease in which very few die in the first attack 

2. The remissions follow a strict law of probability; the ehance of hay 
ing another remission is one-half. 

3. The average duration of a remission plus the time interval betwee: 
remissions (= duration of an attack) appears to be a constant. 

These faets have been formulated and prepared for publication at t! 
request of my teacher, Dr. Kamil Schulhof. 
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HAY FEVER AND ASTHMA CAUSED BY THE POLLEN OF THE 
PAPER MULBERRY (PAPYRIUS PAPYRIFERA KUNTZE) 


By Harry S. Bernton,* M.D., Wasuinaton, D. C. 


IIE list of pollens which are regarded as causative agents in hay fever 
and asthma is an ever increasing one. There is no record in the literature, 
however, of any ease in which the pollen of the Paper Mulberry (Papyrius 


papyrifera Kuntze) has been deseribed as the etiologic factor. Therefore, the 


three patients, herein reported, are of unusual interest and merit a detailed 
deseription. 
CLINICAL DISCUSSION 

Case 1.—Male, aged twenty-four vears. 

On May 11, 1926, this patient first presented himself for relief of acute hay 
fever and asthma. His symptoms appeared on April 30, eleven days prior 
to his visit, and were becoming progressively worse. Paroxysmal sneezing, 
stuffiness of nose, dyspnea, tightness of chest, and wheezing had incapacitated 
him. His condition at the time of his first visit did not permit of any exten- 
sive examination. Nevertheless, a subcutaneous injection of five pollen units 
of Timothy pollen extract was given in the right upper arm. The purpose of 
this procedure was twofold: first, to aid in the diagnosis of the type of hay 
fever; and second, to initiate a possible course of seasonal therapy. The ab- 
senee of any local reaction to the injection of Timothy pollen extract indicated 
that the grass pollens were not responsible for the disease. It is noteworthy 
that the date of onset of symptoms in this patient coincides with the period 
of pollination of the late blooming trees and with the pollination of the early 
blooming grasses. Very sensitive vernal cases will exhibit symptoms in the 
latter part of April at which time Poa annua, the first of the grasses to bloom 
in the District of Columbia, sheds its pollen. 

Palliative measures were then prescribed for the patient. On the following 
day, May 12, 1926, a series of thirty-two cutaneous tests were performed with 
pollens in powder form and with a few epidermal proteins. The list com- 
prised the following: 

On the left lower arm 
Wormseed Sheep Sorrel 
Timothy Goose Feather 
Rabbit Hair Orchard Grass 
Black Walnut Chicken Feather 
Short Ragweed English Plantain 
Elm Dog Hair 
June Grass Sycamore 
White Oak Pigweed 
*Associate Professor of Hygiene and Preventive Medicine, Georgetown University School 


’ Medicine; Attending Specialist, Washington Regional Office, U. S. Veterans’ Bureau, Wash- 
ington c. 
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Box elder 

Blue Beech 
Hiekors 

White Birch 
Honey Locust 
Pussy Wi 
Paper Mulberry 
White Poplar 


In summary, four epidermal proteins, twenty tree pollens, six pollens o| 
vernal hay fever plants, and two pollens of autumnal hay fever plants wer 
utilized in establishine a diawnosis. Of this number, the pollens of the Whit 
Mulberry and of the Paper Mulberry presented typical urticarial wheals wit! 
zones of irritation at the site of the seratch marks. The findings proved 
interesting as they were unexpected 

In 1922, | began a survey of the wind pollinated plants in the District o 
Columbia’ and, on May 1 of that vear, [T collected the pollens of the trees ¢ 
White Mulberry and Paper Mulberry. Four vears later, during the course o 
innumerable tests, these pollens gave positive reactions for the first time. TI 
patient who responded positively to these tests has lived within three an 
one-half blocks of the very trees from which the pollens had been obtaine: 

On the occasion of the patient’s third visit on May 13, 1926, confirmator: 
tests by the cutaneous method were performed. On the right forearm, t1 
pollens of the Paper Mulberry and of the White Mulberry were applied to 
seratch marks; and on the left forearm, the pollen of the Mock Orange wi: 
similarly emploved. Kach of the three test pollens \ lelded a positive reaction 
The reaction, however, caused by the pollen of the Paper Mulberry came wy 
promptly. It was most marked and the intense local irritation persist: 
longer than that of the other two pollens. These three positive reaction 
furnish a striking example of ‘‘group reaction.”’ 

It is noteworthy that in the Flora of the District of Columbia’ and vi 
ity, Hiteheoek and Standley have arranged and numbered the plants consec 
tively according to generie relationship. The Moraceae, the Mulberry fami 
constitute Group No. 40 which has the following subdivisions: 


Toxylon pom un Mock Orange 
Papyrius papyrifera Paper Mulberry 
Mo 


a. Morus alba White Mulberry 
b. Morus rubra Red Mulberry 


Accordingly, the diagnosis of greater sensitiveness to the pollen of 
Paper Mulberry was warranted by the findings and a basis for speeifie ther: 
was established. Difficulty, however, was encountered because | had no extra 
of the Paper Mulberry pollen available. It had seemed unlikely that a! 
should ever arise for the extract. 

On May 14, 1926, an intradermal test was performed with two po 


units of an extract of Mock Orange which had been prepared a few mont! 


previously. The resulting wheal measured fourteen millimeters and 
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areola thirty millimeters in diameter. The hope was entertained that de- 
sensitization might be effected with an extract derived from another member 
of the same family group. Scheppegrell has advocated this principle in’ his 
immunologic Classification of common hay fever plants.’ Aecordingly, on 
May 15, 1926, five pollen units of an extract of Mock Orange were injected 
subcutaneously into the upper arm. There was no local reaction. At this 
point, it is well to anticipate and to record an observation which establishes 
a diagnostie procedure of importance. On February 12, 1927, five pollen units 
of an extract of the pollen of the Paper Mulberry were administered sub- 
cutaneously in the same patient at the beginning of a subsequent course of 
preseasonal treatments. The local reaction consisted of a swelling of the 
upper arm which measured ten centimeters in greatest diameter. There was 
marked congestion and also sensations of heat and of itehing of the part 
involved. Moreover, mild hay fever symptoms persisted for two days after 
the injection of the five pollen units of the Paper Mulberry extract. 

In a previous communieation,’ T have shown that ‘‘the subeutaneous 
reaction to pollen protein is a more critical and specific index of mucous 
membrane sensitiveness than the cutaneous or intracutaneous tests.”? Kahn 
and Grothaus® are in accord with this view. Despite the positive cutaneous 
and intracutaneous reactions obtained with the pollen of the Moek Orange, 
it seemed inadvisable to use its extract in treatment of the patient. The 
pollen of the Mock Orange, it will be recalled, failed to provoke a local re- 
action on subcutaneous injection, a facet which militated against its use. 
Moreover, the number of trees of Mock Orange in the District is relatively 
insignificant. 

Meanwhile, the acute symptoms of hay fever and of asthma persisted, 
ameliorated to some extent by the use of palliatives. Under the c¢ireum- 
stances, the daily subcutaneous injection of small doses of pollen extract, as 
recommended by Vaughan," for the treatment of the acute attack could not 
be carried out. As stated before, there was no extract of the pollen of the 
Paper Mulberry available. For the same reason, the relief of aeute symp- 
toms by intradermal iInjeetion of pollen extract. the method of Phillips,’ was 
denied. One alternative remained which happily proved sueeessful. 

My method consisted of the daily application of the pollen powder to a 
serateh mark on the skin of the forearm on which a drop of dilute sodium 
livdrate solution was placed. The procedure was comparable to the eutane- 
ous test, as ordinarily performed. The record indicates that fourteen 
cutaneous applications of the pollen of the Paper Mulberry were made in the 
interval from May 17, 1926, to June 5, 1926, inclusive. The sudden improve- 
ment in symptoms was most gratifying. On May 18, 1926, the patient re- 
ports: ‘*‘Marked local reaction and intense itching of arm. Feels fine.’? On 
the day following he reported: ‘‘No hay fever and no asthma.’’ On May 
22, 1926, there were no hay fever symptoms, ‘‘Only a little wheezing in the 
morning. ’’ 

It may be argued that the termination of symptoms may have been due 
to the cessation of pollination and not to treatment. That, of course, is a 


possibility. Untreated cases of hay fever, however, show a gradual cessation 
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of symptoms toward the end of the season and not the abrupt cessation 


which has been so evident in this patient. The change in the elinieal pietur 
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was similar to the one usually encountered when administering the specific 


treatment 
directions. 
explanation of the mechanism of seasonal therapy. 


hay fever in accordance with Vaughan’s 
In fact, the experience of my patient lends support to Vaughan’s 
The author states, ‘* Dur 


ing the pollen season, the nasal mucosa is bearing the brunt of the allergic 


reaction. 


ease, on the skin), 
other tissues, thereby relieving to some extent 
reaction.’”’ 

The patient 
months after the termination of his seasonal treatment. 


on January 


The administration of pollen elsewhere, as through the skin (in m) 
would theoretically distribute the reaction throughout th: 
the intensity of 


the loea! 


one-hal! 


Ile reported that hi 


had been singularly free of nasal eatarrh during the fall and winter months 


In the interim, extracts of the pollens of the Paper Mulberry and of th 
White Mulberry had been prepared in anticipation of the course of presea 


sonal treatments which the patient had requested. 


two different oeea 


sions, cutaneous tests were performed with these extracts in the dilution o! 


1:100 and 
pollen yielded the larger reaction and the persistence of 


instanee, the extract 


M ulberry 


induration for 


twenty-four hours around the serateh mark was particularly noticeable. Th 
subeutaneous injection of five pollen units of the White Mulberry extract 


gave rise to a swelling two and a half centimeters in diameter which was 


surrounded by a zone of redness and accompanied by some itching. 


On Feb 


ruary 12, 1927, five days later, five pollen units of the Paper Mulberry ex 


tract were administered subcutaneously. 


As previously stated, the local r 


action to this extract measured ten centimeters in diameter, and hay fev 


symptoms ensued for forty-ei 


ht hours after the injection. 


Five pollen unit 


of the extract of Mock Orange did not give rise to any local reaction what 


soever. 


In virtue of the above findings, the diagnosis of marked sensitivit) 


to the pollen of the Paper Mulberry and of lesser sensitivity to the polle: 


of the White Mulberry was warranted. 


The course of preseasonal treatments was begun on February 14, 1927 


The quantity of extract was gradually increased from the initial dose of fi) 


pollen units to the terminal dose of one thousand pollen units which was ad 


ministered on April 14, 1927. 
‘*T have been improved 99 per cent. 
discharge from the nose for two days during the entire season.”’ 


As result of the treatments, the patient report 


[ have had no asthma, and only a slight 


Other facts pertaining to the history of this patient are now presented 


to make the record complete. 
to this country at the age of eleven. 
four years old and was entering upon his third season of hay fever. 1 
disease was becoming progressively worse. In 1924, the symptoms extend 
from April 7 to June 15; in 1925, 
from April 20 to May 
days later, asthmatic 
and proved disabling. 


He is a native of Greeee, having immigrated 


When first seen in 1926, he was twent) 


the season 


symptoms complicated the disease for the first 
He has two brothers who are subject to the autumua! 


i} 


one month’s duratio! 
In 1926, hay fever appeared on April 30, and two 


+ 
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type of hay fever and two sisters who have been asthmatics for many years. 
His father, now deceased, had also been a sufferer from asthma. 

It is noteworthy that this patient as a boy had assisted in the eare of 
silk worms. The silk industry is essentially a home industry in Greece, and 
its sueeess is dependent upon furnishing adequate food in the form of mul- 
berry leaves to the silk worm in the feeding season. Chater’ states, ‘‘The 
silk worm has a voracious appetite for a creature three and one-half inches 
long, and during its brief life of thirty days it consumes six times its own 
weight in mulberry leaves.’’ Exposure to the pollen of the Mulberry during 
the boyhood of my patient has undoubtedly furnished the sensitizing agent 


to one who had inherited a predisposition toward sensitization. 


Case 2.—Female, white, aged fifty-seven years. 

This patient has been a victim of hay fever for fifteen years. With in- 
crease in duration of the disease, there has been an increase in its severity. 
The date of onset is April 15 and the date of termination the latter part of 
May or early June. The average duration of her disability is six weeks. 
The symptoms are typical of the disease. The eye symptoms, however, are 
particularly aggravated in her case. The eyelids become swollen, obscuring 
vision. Moreover, the urinary bladder shows an extreme irritability during 
the season, making frequent urination necessary. 

She was first seen by me on March 10, 1927. A study of her case, similar 
in seope to the one described above, revealed a sensitiveness to the pollen 
of the Paper Mulberry. Accordingly, preseasonal treatment was initiated 
on Mareh 14, 1927. This patient proved unusually sensitive to the pollen 
extract. The third injection of eleven pollen units provoked a constitutional 
reaction of moderate severity. On April 14, 1927, after one month of treat- 
ment, the dosage reached only fifty pollen units. Severe hay fever symp- 
toms on April 15 marked the usual beginning of her seasonal distress. From 
April 16 to May 24, 1927, seasonal therapy was instituted at twenty-four-hour 
intervals at first and at forty-eight-hour intervals later in the course. The 
terminal dose consisted of two hundred and forty pollen units. 


Despite the patient’s extreme sensitiveness to pollen extract and inade- 


juate protection, as judged by the aecepted standard, the extent of relief 


mm her wonted disabilities may be surmised from the following report: 
realize that your treatments were not started in time due to my delay but 
‘an and do say that they have been a wonderful help to me. The treatment 
not entirely prevent the cold * * * , but it certainly greatly re- 

ed my suffering. As a matter of fact, there were only three days during 
whole period in which itching of the eyes and swelling occurred. I had 

io asthma as in former years although | was troubled with a severe cough 


I certainly feel that your treatment has given me the 


relief I have had and this to a considerable degree.”’ 


Case 3.—Female, colored, aged forty-two years. 

This patient registered at my clinie at the Emergency Hospital in Wash- 
ington, D. C., on Mareh 11, 1927. In her history, she stated that she had 
been a sufferer from hay fever and asthma for a period of ten years. The 
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25 to June 1. Cutaneous an 






duration of symptoms extended from April 


subeutaneous testing indicated that she was sensitive to the pollen of th 





cause of her inability to leave her work, she was irregular in attendance: 





She received only ten injections of pollen extraet. The first dose of fiy 






four inches in diameter. 
The 


April 21, 1927, she experienced for the first time itching of mucous men 




















clinical notes in her case are of interest: © 





followine’ selected 








branes and slight wheezing. April 25, ‘‘No trouble at all since last visit 





May 9, ‘‘Some itching of eves and running of nose. Sneezes four times dail 







asthmatic symptoms. 






CLINICAL SUMMARY 





FAMILY DURATION PERLOD - 
NO. AGI REMARKS 


CASI VO, i 
| HISTORY OF DISEASE OF SYMPTOMS 






3 24 M Positive 3 years April 16 (Average) Severe asthma 
to middle of May 
or of June. 
2 57 F. Negative 15 years April 15 to Moderately sever 
early June. asthma. Swelli: 
of eyelids. 
Urinary bladde: 
irritability. 










3 ‘io F. Doubtful 10 years April 25 to Severe asthma 
June 1. 












BOTANICAL CONSIDERATIONS 









The Paper Mulberry (Papyrius papyrifera Kuntze) is a tree native 






the use of its bark in paper making.” It had been cultivated in this count: 
as early as 1750. Its range of distribution extends from New York 






Florida; and it is also found in Missouri. The smooth grey bark and lor 





staminate catkins are among the distinguishing features. 





In the City of Washington, whose beauty is enhanced by its tree-lin 





a ee eee 


} 





these trees are rarely found on the streets. They seem to prefer vacant 





and yards and abound in alleys. This is especially true of the older s 
tions of the city. Moreover, the staminate trees predominate; a_pistill 






tree is a rarity. New growth arises from suckers. 





A survey of the trees with particular reference to the Paper Mulber 


in the neighborhood of my patients readily disclosed the source of t! 





disabilities. 





Case 1 was domiciled in one city block and was employed in an ad): 


ing block. Six paper Mulberry trees were found in the alley of one block 











d 


e 


Paper Mulberry. The patient was a domesti¢ servant by occupation. Be 


0° 


pollen units was administered on April 1, 1927, and the terminal dose ot 


forty pollen units on May 13, 1927. Each injection provoked a local swelling 








! 


instead of the usual fifty or sixty times.’* On a subsequent visit on June 6 
1927, she reported that she had not lost a single day from her work, whereas 


during other hay fever seasons, she was unable to work because of he: 





















Eastern Asia. It has been extensively cultivated in the Orient because o! 


streets, there are many specimens of the Paper Mulberry. Curiously enough, 
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An equal number of Paper Mulberry trees, two White Mulberry trees, and 
one Mock Orange tree grew in the other block. In fact, his bedroom window 
overlooked the two White Mulberry trees. 

Situated in the alley within half a block of Case 2, one Paper Mulberry 
reared above the house-tops; whereas two specimens of the trees occupied 
positions in front yards within the half-bloek in which Case 3 dwelt. The 
three patients lived in sections of the city remote from one another. 

A review of the literature of the eleven commercial establishments, 
licensed by the United States Public Health Service to manufacture pollen 
extracts, proved of interest. One firm listed the dry pollen of the Red Mul- 
berry (Morus rubra), and one other firm had available the pollen extract of 
the Black Mulberry (Morus nigra). The New England States, the Eastern 
States, and the Southern States, were cited as the territory within which the 
Black Mulberry might be found as a cause of early spring hay fever. No 
mention, however, was made of the Paper Mulberry. 

A similar omission was noted in a search of the publications of students 
of hay fever. Scheppegrell, in an early paper which appeared in 1917, in- 
cludes the White Mulberry (Morus alba) in a partial list of plants tested for 
hay fever reaction at the Biological Laboratory of the American Hay Fever 
Prevention Association. The following reference to the White Mulberry is 
quoted: ‘*Pollen grains, smooth, spherical, nineteen microns in diameter. 
Hay fever reaction, negative. Pollination, wind. Amount of pollen, abun- 
dant. Season of bloom, May. Geographie distribution, Main and Ontario to 
Florida. Remarks, harmless in hay fever.’ Furthermore, Scheppegrell 
does not include any member of the Mulberry family in his classic paper 
on the ‘*Seasons, Causes and Geographie Distribution of Hay Fever and Hay 


Fever Resorts in the United States, published in 1920.’"'' Neither was there 


any reference made to the family under the heading, ‘‘The Trees in Hay 


Fever,’’? in the author’s'? textbook nor in another important contribution 
which was published one year later, in 1923. 

It is noteworthy that authors who discuss the botany of their respective 
regions omit mention of the Mulberry family. Thus, Walker’ of Boston, 
Spivacke™ of New York, and Kahn’ of Texas, do not inelude the pollen of 
the Mulberry family in the list of causes of hay fever or of pollen asthma. 
Likewise, Duke and Durham'® fail to record the Mulberry family in their 
botanie survey of Kansas City, Missouri, and neighboring rural districts. The 
state of Missouri, according to Rehder,’ represents a midwestern habitat of 
the Paper Mulberry. Nevertheless, other representatives of the Mulberry 
lamily have been reported on the Pacific Coast. Hall, in his ‘‘Hay Fever 
Plants of California,’* makes the following interesting comment: ‘‘Morus 
alba, White Mulberry. Mulberry Fam. This and a few other species, espe- 
clally M. nigra, the Black Mulberry, are grown to a limited extent near towns. 
Probably never a cause of hay fever. Spring. Summer.’’ Moreover, Piness’’ 
has not reported any case of hay fever caused by the Mulberry family from 


his vast clinical experience. 
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recorded as a cause of Spring hay fever and pollen asthma. 


In addition, the foregoing study emphasizes a few fundamental consider: 


tions of hay fever which are frequently overlooked. 


1. Cutaneous sensitiveness to pollen does not always indicate a mucor 


membrane sensitiveness to the same pollen 


2. The subcutaneous reaction to pollen 


prote 


specific index of mucous membrane sensitiveness. 


mor 


IS a 





(Papyrius papyrifera Kuntze 


is here 


e critical 


3. The relief of nasal symptoms during the hay fever season by the 


{ 
il 


quent subcutaneous, intracutaneous, or cutaneous application of pollen « 


tracts or of pollen powder results from the participation of other tissues 


the reaction to a toxie irritant. 


4. Regional field surveys are of paramount importance 


field is worth three hours in the library. 
It is my pleasure to acknowledge the invaluable assistanee, generous 


accorded 


Agriculture 
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ON BACTERIOPHAGE FROM NORMAL STOCK CULTURES?*# 
By Joun E. Buarr, Pu.D.. New York Crry 


N THE literature on bacteriophagy several reports may be found of at- 
tempts to isolate bacteriophage from stock cultures. A number of methods 
have been employed. Mallman! filtered broth cultures and tested the filtrates 
on the homologous organisms. Gildemeister and Herzberg? and Biirgers and 


Bachmann’ triturated the bacteria and extracted the bacterial juices under 
pressure. It is reported by d’Herellet that Pondman®? filtered broth cultures 


and tested the filtrates for the presence of bacteriophage. Pondman also dis- 
solved the cultures with trypsin or pyoevanase, and, in other experiments, 
substituted heating for filtration. Flu® examined many strains of the typhoid- 
dysentery group and of V. cholerae, filtering broth cultures and making serial 
assages of the organisms with the filtrates; in a duplicate series he substi- 
tuted heating for filtration. 
In the work to be deseribed, an attempt was made to demonstrate the 
presence or absence of bacteriophage in filtrates of normal stock cultures 
hich had undergone a long period of shaking. With one exception, all of 
the cultures used had been in stock for several vears, none less than three 
ears. A strain of Escherichia coli was used which was isolated from a stool 
culture three weeks before beine tested. The following organisms were em- 
ploved in the experiments: Aerobacter aerogenes, Alealigenes feealis, Bacil- 
is fusiformis, Bacillus mesentericus, Eberthella typhi, Escherichia coli, Ser- 
latia marcescens, and Spirillum rubrum (a strain of Sp. rubrum which had 
st the power of chromogenesis ). 
Forty-eight-hour agar cultures of these organisms were transferred to 
flasks containing 50 ¢.c. of peptone broth, adjusted to Py 8.0. The cultures 
ere incubated overnight at 37° C., and then placed in a shaking machine 
which made approximately 230 vertical excursions per minute, over a range 
nme and one-fourth inches. 
The shaking was earried on continuously for one hundred and one hours. 
‘end of this time the cultures were removed, direct smears were made, 
lavar slants inoculated. The cultures were then placed in the refrigerator 
four days, and filtered through Mandler filters. 
control series was run by inoculating a second set of flasks which were 
or six weeks (four weeks at 37° ©., and two weeks at room tempera- 
before being filtered and tested. <All of the cultures used were shown 
ultivation on agar to be ultrapure; growth was normal and gave no in- 
‘ation of the presence of a bacteriophage. 
Growth occurred on the agar slants of every culture made immediately 
shaking. Although this indicates that the organisms were not com- 
destroyed by the prolonged shaking, evidence was obtained that the 
m the Department of Bacteriology and Experimental Pathology, Stanford University. 
eived for publicat.on, December 21, 1927. 
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majority of the bacterial cells had been broken up. 
made immediately after shaking, showed numerous disintegrated eells and 
considerable amorphous matter, with only a small number of intact bacteria 

The filtrates of all cultures were entirely free from bacteriophage, bot! 
the filtrates of the eultures which had been shaken, and those of the controls 
allowed to stand at ineubator and room temperatures. Repeated passages 
of the filtrates on the homologous bacteria to demonstrate 
ence of any latent bacteriophage. The filtrates were tested on several strains 
of the same or different species, as well as on the strain from which each was 


obtained. 


for three other strains of A. aerogenes, and for six strains of Escherichia co 


Filtrates for three strains 


feealis. 


Filtrates of Eberthelsa typhi were negative for five strains of E. typ! 
including the homologous strain. 

Filtrates of Escherichia coli were negative for the original strain and 
eight other strains of E. coli. The original strain was isolated three wee! 
before being used in the tests. 

Filtrates of both Bacillus fusiformis and Bacillus mesentericus were nega 
tive for their homologous strains and for strains of B. cereus, B. megatherim 
B. globigii, and B. subtilis. 

Filtrates of Spirillum rubrum were negative for the original strain. 

A number of investigators have found it impossible to demonstrate thi 
presence of bacteriophage in apparently normal bacterial cultures, or ha) 
only occasionally isolated a bacteriophage from this source. Mallman' cou 
not obtain a bacteriophage from any of over twenty cultures examined, } 
was able to demonstrate an antityphoid bacteriophage in the filtrate « 
Gildemeister and Herzberg? obtained ney 


freshly isolated typhoid culture. 
Flu,® * found a bacteriophage in 


tive results with a number of cultures. 
of fifty-three strains, comprising members of the typhoid-dysentery ¢1 
and V. cholerae. 
other caused lysis of the Hiss dysentery bacillus. 
bacteriophage from one of thirteen dysentery strains; this was the s 
strain from which Flu isolated a bacteriophage, using other methods. 
It has been suggested by d’Herelle® that the bacteriophage occasio: 
found in bacterial cultures is apparently present as a contamination, and 
culture usually may be purified by colony isolation, the purified cult 
being continued indefinitely free from bacteriophage. 
the cultures carrying bacteriophage isolated by Flu. 
out of eleven dysentery cultures contaminated by bacteriophage and 
able to purify both cultures. Cultures of E. coli contaminated by bact 


phage, which 


d’Herelle.* 


In general, the results of the experiments described above confirm 
finding; filtrates of normal stock cultures which had undergone a prolong 
period of shaking were shown to be entirely free from bacteriophage. 






A summary of the results follows: 
Filtrates of Aerobacter aerogenes were negative for the original strair 


Alea ligenes 


were purified colony isolation, 
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Gram-stained 


One bacteriophage was active against V. cholerae, an 


Pondman® 


This was done 


Reichert? 


have been 
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MORPHINE TOLERANCE?’ 


I. Tre Errreer or Cocaine Upon Doas Berorre. During. ANpD 


1, 


Arter HABITUATION TO MorpnHine 


By Arprey W. Downs, Natnan B. Eppy, ann J. P. Quicuey, 
EDMONTON, ALBERTA, CANADA 


? 


5 oe normal dogs were given cocaine hydrochloride subcutaneously in the 
proportion of 15 mg. per kilogram of body weight. In ten minutes both 


ran to lick their chops and in twenty minutes were distinetly restless. 
Excitement increased and reached a maximum in thirty minutes in one and 
one hundred and five minutes in the other. 


their heads about and snapping at imaginary objects in the air. Cireus 
ements were marked. 


At this time they were throw- 


The pupils were dilated, and the temperature in- 
sed, 0.6° C. in one and 3.2° C. in the other. Pulse and respiration were 
particularly affeeted. At the end of four and one-half hours there was 
a little increased excitability but two hours later, six and one-half hours 
r the drug was given, they were almost normal. 
Two dogs which had been rendered tolerant to morphine’ were given 
same dose of cocaine, viz., 15 mg. per kilogram. Both showed dilatation 
pupils and some excitement, slight twitching or licking of the chops. 
temperature rose 0.8° C. in one and 1.1° C. in the other. At the end of 
our the excitement had subsided and both were acting about as usual, 
h the temperature of one continued to rise for another hour. Three 
ne-half hours after the cocaine was given, both appeared to be normal. 
wo weeks after the withdrawal of the morphine these dogs were given 
me dose of cocaine and showed a slightly more marked effeet. Re- 
was slower. 
m the Department of Physiology and Pharmacology, University of Alberta, 
eived for publication, November 12, 1927. 
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A normal dog was given repeated doses of cocaine (Protocol 1). Th 
initial dose was 15 mg. of cocaine hydrochloride per kilogram of body weight 
This was followed in fifteen minutes by 5 mg. and two more doses of 5 mg 
each were given at five-minute intervals. All doses were given subeutaneousl) 
In the first fifteen minutes following the initial dose the temperature ros: 
0.7° C., and the pupil dilated slightly. In the next five minutes the tem 
perature increased another 0.2° C., and dilatation of the pupil became max 
imal. In the next five minutes the temperature rose another 0.2° C. and 
slight twitching developed. Following the third dose of 5 mg. the tempera 
ture continued to rise, circus movements were manifested, twitching becam 
more marked and restlessness increased until, forty-two minutes from th: 
beginning of the experiment, convulsions developed. The temperature was 
then up 1.6° C. from the original. Intravenous injection of barbital sodium 
and paraldehyde in 0.9 per cent sodium chloride solution, as suggested by) 
Tatum, Atkinson and Collins,? was begun and after three minutes the eo: 
vulsions ceased. Two minutes later the injection was stopped. Seventy 
seven ecubie centimeters of the solution had been injected into a dog weighing 
twelve kilograms. Dyspnea continued for thirty minutes, and the tempera 
ture rose another 0.3° C., but thirty minutes later, or two hours from thie 
beginning of the experiment, the dog was sleeping quietly. The next day 


he was unsteady on his feet but otherwise normal. 


PROTOCOL I 

Dog 15—male, 12 kg. 
April 8, 1926 
2:00 p.M. Temperature 38.9° C, Pupils dilated. 
:03 §*** Coeaine hydrochloride (5% solution) 15 mg. per kilogram. 
2:08 ‘*** Temperature 39.1° C. 
2:13 ‘*** Temperature 39.5° C. A little increase in size of pupils. 
2:19 **** Temperature 39.6° CC. Cocaine hydrochlor. 5 mg. per kilo. 
2:24 **** Temperature 39.8° C. Maximal dilation of pupils. Slight muscular twitehing 

Coeaine hydrochlor. 5 mg. per kilo. 
2:29 **** Temperature 40.0° (, Coeaine hydrochlor. 5 mg. per kilo. 
33 **** Temperature 40.0° C.  Restlessness increasing. Muscular twitching. 
2:38 ‘*** Temperature 40.2° CC. Frequent twitching of muscles. 
2:40 ‘¢** Twitehing increasing. Tendency to circus movement, clockwise. 
2:42 ‘*** Temperature 40.5° C. 
2:45 **** Convulsions. 
2:54 §*** J[njection of barbital sodium and paraldehyde begun. 
2:57 ** ** Convulsions stopped. Respiratory distress continues. 
2:59 **** JInjeetion stopped. Amount injected 77 c.e. 
3:19 ‘*** Temperature 40.8° C, 
3:30 ‘*** Quiet. Breathing dyspneic, especially on expiration. 
4:00 **** Sleeping quietly. Breathing easier. 
$:30 ‘*** Sleeping. 
5:00 ‘*** Apparently unconscious, but moving head and pawing with left fore foot. 
5:30 ‘*** Making ineffectual attempts to rise. No movement in posterior extremitics 
which appear to be paralyzed. 

April 9, 1926 
8:30 A.M. Unsteady on feet. Appears to be normal otherwise. 

The same dog was habituated to morphine and the cocaine experimen 
Convulsions began twenty-five minutes after the 


t 


repeated (Protocol II). 
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first dose of cocaine. Twenty-five milligrams of cocaine hydrochloride per 
kilogram had been administered. Intravenous injection of barbital sodium 
and paraldehyde was begun and the convulsions ceased when only 4.0 ©. 
had been injected. The rise of temperature was 1.7° C. One hour and ten 
minutes after the experiment began, the dog was lying quietly and five hours 
from the commencement he was apparently normal. The convulsions were 
less general and lasted a shorter time when the doe was tolerant to 150 me. 
per kilogram of morphine sulphate than when it was free from morphine, 


ProrocoL. Il 
Dog 15-——-male, 8.75 kg. 
Mav 18, 1926 
10:26 A.M. Temperature 89.0° CC. Pupil S mm. Pulse 128. Respiration 16, 
sof fs Cocaine hydrochloride (5% solution) 15 mg. per kilogram. 
meee 3" Temperature 389.1° ©, 
is Temperature ; ell be 


lo:39 88% Temperature 39.38° CC. Pupil 11 mm. 
0:41 ** ** Temperature 39.3° CC. Pulse 140. Respiration 20, 
10:43 46 8 Temperature 594° C. Cocaine hydrochlor, 5 mg. per kilogram. 
10:44 88° Pupil 138 mm. Licking chops. 
10:48 6 4 Temperature 39.5° CC. Pulse 152. Respiration 20. Cocaine hydroehlor, 5 mg 
per kilogram. 
rol **** Temperature 39.8° CC.) Muscular twitching. 
l0;52 *£** Throwing head about. 
10:58 *€** Temperature 39.8° CC. Convulsions. 
‘eee Tnjection of 4 ce. barbital sodium and paraldehyde. 
10:56 ** ** Quiet. 
11:10 **** Temperature 40.7° CC. Pulse 160, Respiration 24. 
11:40 ** ** Lying quietly except for some twitching of jaw muscles, 
12:00 M. Lying quietly. Snapping jaws. 
pM. Walking about. Gait a little stiff, but nearly normal, 


Apparently normal, 

Two weeks after morphine was withdrawn from this dog, it was given 
a single dose of 15 mg. of cocaine hydrochloride per kilogram. The result 
Was the same as in the two mentioned earlier in this paper—a slightly greater 
effect than when morphine tolerant (Protocol II1). 


Proroco. IIL 


Dog 15-—male, 10.5 ke. 
May 31, 1926 
10:18 A.M. Temperature 38.9° CC. Pupil 5 mm, Pulse 148. Respiration 24. Lively. No 
salivation., 
Perca fees Coeaine hydrochloride (5% solution) 15 mg. per kilo, 
T ‘66 


Salivating. 


10:36 ** ** Pupils dilated. 


lW:42 **** Temperature 39.6° C. Pupil 12 mm. Pulse 168, Respiration 40. Licking 
chops. 

11:03 **** Temperature 39.6° C. Pupil 12 mm. Pulse 166. Respiration 40. Rigid and 
trembling. 

1:22 «*** Temperature 40.0° C. Pupil 13 mm. Pulse 160. Respiration 40.  Salivation 
less. 


11:28 **** WVomited. 

11:43 **** Temperature 39.6° C. Pupil 13 mm. Pulse 180. Respiration 56. 
‘1 P.M. Temperature 39.8° C. Pupil 13 mm. Pulse 170. Respiration 44. 
1:30 *¢** Slight trembling and occasional licking of chops. 

Normal, except pupils. 
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Another morphine tolerant dog was given divided doses of cocaine as d 
scribed. Convulsions developed thirty minutes after the first injection. T} 


temperature was then up 1.6° CC. No barbital sodium and paraldehyde wi: 


given. The temperature continued to rise steadily and death occurred thir 


teen minutes later. The temperature was then 43.2° C., a rise of 3.9° C. fro 


that prevailing at the beginning of the experiment. Two minutes later ¢] 


temperature had risen another 0.5° C. The total amount of cocaine give: 


was 30 mg. of the hydrochloride per kilogram of body weight. 

That morphine protects against the toxic action of cocaine is not bor 
out by our experiments. Sollmann® states that a general antagonism exist 
between morphine and small doses of cocaine, especially as regards the effect 
on temperature and metabolism. Large doses are synergistic. He quot 
Chouppe* as claiming that morphinists are relatively tolerant to cocain 
Mayer, Skillern and Sonnenschein, and Biberfeld report results with whie 
ours are in general aceord. 

The results of experiments on dows. rabbits, and eats in the use of mo) 


phine or morphine and atropine in conjunction with procaine or coeaine at 


regarded by Mayer’ as rather negative. He states that they indicate that 


morphine lessens the severity of the convulsions produced by large intra 


venous doses of procaine, but that neither morphine alone, nor with atropin 
in the doses used, has any material influence on the toxicity of nearly fata 
intravenous doses of procaine in the rabbit. The results with cocaine woul 


seem to indicate that morphine alone increases the toxicity of cocaine for tf) 


cat by subcutaneous injection but that one is not justified in attributing 











marked effect, either antagonistic or synergistic, to morphine and atropine, o: 


to morphine alone, with cocaine. 

Biberfeld® experimented on two dogs. The first received a subcutane: 
injection of morphine, 14.7 mg. per kilogram, followed in twenty minutes 
a subcutaneous injection of cocaine, 14.7 mg. per kilogram. The dog | 
convulsions but lived. Nine days later the same dog was given the same d 
of cocaine alone. Again convulsions occurred and the dog died within 
hours. The other dog was habituated to morphine, 46.6 mg. per kilog: 
Ten minutes after receiving this dose of morphine it was given 14.5 mg 
cocaine per kilogram. Convulsions were severe, and the dog died forty 


minutes after the injection of cocaine. 
CONCLUSION 


Cocaine produced convulsions that were less intense and of shorter d 
tion in dogs habituated to the daily subeutaneous injection of morphin 


mg. per kilogram, than in normal dogs. 
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SOME OBSERVATIONS ON THE WASSERMANN AND KAIIN 
REACTIONS 


By CLARA Nice axp Nits Paunt Larsen,t Honontuyv, T. H. 


thon have reeently been a number of elaborate studies on the comparison 
of the Kahn and the Wassermann reactions. 

Thomas G. Ilull' has reported on 26,000 Kahn tests compared with the 
\Wassermann test and summarizes as follows: ‘*‘Kahn and Wassermann tests 
were made on 25,744 specimens with relative agreement in 97.8 per cent. 
Clinieal histories on 200 specimens in which the Wassermann and Kahn tests 
disagree indicated that the Kahn test is more sensitive than the Wassermann 
test in treated eases. The advantages of the Kahn test are in the saving of 
labor, time, and cost; in the definite character of Kahn reactions in specimens 
n which the Wassermann is anticomplementary ; in the comparative simplicity ; 
and in reduction of technical errors.”’ 

Kahn? in a recent paper summarized as follows: **Comparative Kahn and 
Wassermann results with 174,580 serums indicate that the Kahn test is some- 
what more sensitive than the Wassermann as it was employed in this labora- 
tory. Comparative Kahn and Wassermann results in 8,661 cases of syphilis 

der treatment also indicate greater sensitiveness of the Kahn test, ete.’’ 

Thompson and Ebel’ still more recently report on a comparison of 10,000 
Wassermann and Kahn tests run in parallel, and report much the same with 
the weight of evidence in favor of the Kahn. 

These are studies on very large groups in specialized laboratories. In 
each of these, however, there are always a number of bloods which are posi- 
tive in the Kahn and negative in the Wassermann, and others whieh are 
negative in the Kalin and positive in the Wassermann. 

In the attempt to analyze some of the causes of these variations and also 
resent a comparison series from a small laboratory where reactions are 
set up twice a week in groups of from ten to thirty, this paper is pre- 
sented. It is the small hospital where many things must be done by the same 


person whieh will test a mew method more severely than where one person 
can be trained until he becomes very proficient in just that one manipulation. 
During two different years the variation of these reactions has been fol- 
lowed in all routine bloods coming to the Queen’s Hospital laboratory. 
‘wo entirely different technics were followed. During the first year 
merely routines were run by a hospital technician. This work was earried out 
by Miss Emily Mills. During the second year observations were very care- 


fully controlled by a well-trained serologist. The one tube Kahn method was 
during the first observations. This would correspond probably to the 


"Keceived for publication, December 10, 1927. 
Medical Director Queen's Hospital. 
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work done in the usual hospital laboratory. There were 1,122 Wasserman: 
reactions checked with the Kahn. The results were as follows: 802 negativ: 
Wassermanns, 872 negative Kahns, 12 doubtful Wassermanns, 5 doubttu 
Kahns, 38 anticomplementary Wassermanns, 210 positive Wassermanns, 245 
positive Kahns. Disagreements were summarized as follows: 6 anticomp!l 
mentary Wassermanns with positive Kahns, 32. anticomplementary Wasse1 
manns with negative Kahns, 6 doubtful Wassermanns with positive Kahn 
13 negative Wassermanns with positive Kahns, 7 positive Wassermanns wit 
negative Kahns. 

During the second year 1,317 Wassermann reactions were careful 
checked with the three tube Kahn method. The results were much the san 
except instead of 38 anticomplementary reactions there were only 6 duri 
the second year, 7 doubtful Wassermanns with positive Kalns instead of si 
22 negative Wassermanns with positive Kahns, and 2 positive Wasserman 
with negative Kahns. 

In this study, therefore, of routine examinations in an ordinary hospita 
laboratory, where science serves the practitioner, there seems definite evidenc: 
that no longer either a Kahn or a Wassermann should be reported separate!) 
much stronger confirmatory evidence is available for the practitioner wie 
each test checks the other. Where 13 doubtful Wassermanns were check: 
by 13 positive Kahn reactions, it removed the doubt; where 35 negative Was 
sermanns were checked with 35 positive Kahn reactions the elinical interp: 
tation may have been strengthened, and in the 9 cases of positive Wasse 
manns with negative Kahn reactions it possibly left a question of diagnosis 
to be checked by more study. The valuable point from the standpoint o! 
hospital laboratory is that these two reactions serve as an excellent check « 
one another and incidentally serve as an excellent check on the technic «© 
ploved. The more every method in the laboratory can be controlled an 


counter controlled, of the more value will the laboratory be to medicu 


Several very striking examples of this have come to our attention during t! 
study, in one ease a patient giving up his home, his job, and his environmen! 
because he felt the stigma of being classed as a syphilitie. This condemnat 
had been given by a 3+ Kahn reaction not checked by a Wassermann. I! 
received two injections to which he had very severe reactions. One mont! 
later the technic employed on all doubtful cases, ie., taking the blood on « 
of three successive days and running both a Kahn and a Wassermann, was ©! 
ployed and all six reactions were negative. Another case of a young wo! 
who had been told a blood Wassermann was positive and that she was a s: 
ilitie, took one injection and then lived five years in dread of a dreadful 
ease, avoiding doctors and even avoiding friends; at the end of that 
without further treatment or symptoms, the blood was taken on each of 1 
successive days and all tests were negative. The weight was lifted. The» 
cases can be duplicated without doubt in every community. To avoid » 
calamities it should be insisted that, where doubtful reactions or weak reac 
tions occur or when reactions oceur not backed by clinical symptoms. 1! 
doctor should insist on blood on each of three successive days with check 


reactions. 
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Case 1—(Table 1) The Wassermann and Kahn studies on Patient No. 1 
who was in the hospital with a clinical diagnosis of luetie periostitis, shows 
a number of interesting variations which seem to be worthy of analysis. 
Case 1, Table I.) In the first place his blood varied from a 4+ - 4+ reaction 
on June 3 to a practically negative one on July 1 with treatment. The first 
point to be considered in evaluating such variations is the possibility of varia- 
tions in technic and sensitivity of the Wassermatnn set up, from day to day. 
The cheek on such a possibility is afforded by controls which were run simul- 


taneously as indieated. It will be noted (Table IL) that positive control 


TABLE I (CASE 1) 


weit In TIVATION par \ MAN 
NAC VASSER N , 
DRAWN \ WASSERMANN ASSERMAN? KAHN 
6/3/27 l 6/ 3 4; 4 3+ 44+ 4 
| 6/ 7 (3-4 z 3-4 } } 
6/7 ] on clot 6/10 4 | 4 + } 
3 6/10 
i 14 l (1 ] 6/14 s—4 9-3 s+ 4 } 
(15 6/17 ; 
] (35 min =) 6/14 (3-4 2-3 3 } 4 
> assy 6/17 o 2+ 3o+ J-4 
) 6/2 4 ! } 
7 i 6/28 
l 1 ha 5 6/14 } 2-3 $+ 4 
FB) 17 + l 4 > 4 
) 6/2] ] » 4 
7 6/28 
l t 6/17 } (3-4 2-3 »—4+ } 
) 6/21 } l 3-4 } } 
] (on clot (5 6/21 4+ 4+ 3-4+ 44 4+ 
3 6/28 4 2+ 2 
) ] 6/21 2+ > 4 4 4 
} 6/28 2+ 2 
27 ] 0/28 1-2+ 3-4+ 3-4 
] 7 l 2+ 24 } 
6/29 ] 7 3 (1-2 2+ 4+ 4+ before neosulph. 
7 A.M 
6/29 | 1 if 3 2 + 2+ 3+ 44 after neosulph. 
7 l 7 l + ra + 4 


TABLE II 
POSITIVE CONTROLS 


WASSERMANN 


6 (1) 4 4 
6 4 (1) 4 4 
(2) 4 3-4 
6/10 (1) 4 4 
(2) 4 3-4 
6/14 (3) 44 
(2) 4 3-4 
6/17 (3) 44 
(2) 435 
6/21 (3) 4 4 
(2) 4 3-4 
6/24 (3) 4 4 
6/28 (3) 44 
7/1 (3) 44 
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serum No. 2 showed the same amount of fixation, namely 4+ - (3 to 4+), 
each time and was used throughout the greater portion of this study. The 
second point to be considered is the possibility of the deteriorating effect of 
standing on the strength of the reaction. This possibility was obviated by 
setting up the Wassermann either on the same day the blood was drawn o1 
on the following day, except in one instance where the blood was two days 
old. Considering these checks on technie it would seem that the variations 
represented were Indieative of daily fluctuations in vivo in the concentration 
of the substance responsible for the Wassermann reaction. It will be noted 
how much more constant the Kahn reaction remained. Another variation is 
that which follows repeated inactivations. It will be noted throughout that 
a third inactivation of this serum removed from the clot invariably diminished 
the strength of the Wassermann reaction. In order to ascertain whether o1 
not this variation was due to heating per se or to the age of the serum plus 
heating, the following experiment was carried out. The serum obtained Jun 
14 was divided into three portions, one heated fifteen minutes, another thirty 
five minutes, and the third one hour. It will be noted that each serum, 
gardless of the length of the inactivating period, gave a (3 to 4 +),—(2 to 3 
reaction. Thus, it would seem that the age of the serum standing free of t] 
clot was probably the primary cause of variation in the Wassermann reactio 
rather than the period of heating. Curiously enough, the portion heated fo 
thirty-five minutes on the first inactivation followed three days later with 
additional fifteen minute inactivating period still gave a 2+ reaction, where: 
the portion which had undergone only fifteen minutes inactivating the fi 
time was entirely negative on the third inactivation. 

Besides controlling the Wassermann set-up with sera of known positiy 


fo 


there is a further check on technic afforded on the effect of repeated inactiv: 
tion (or age of serum) on the specimen of June 7, where the serum after firs’ 
and third inactivation was set up simultaneously on June 10. (See Table | 
There is some evidence pointing toward an intensifying effect on the Wass 
mann reaction due to continued contact of the clot. For instance, a porti 
of the serum obtained on June 7 was run the same day with a (3-4 2 
reaction. Another portion, allowed to remain on the clot three days long 
was run on June 10 with a 4+ 4+ reaction. It will be noted that the posit 
control sera on these two days showed identical reactions, henee a variat 
could not be due to technical difference. Furthermore, portions of the se: 
obtained on June 14 and allowed to remain on the clot were run on June 14, 
June 17, June 21, the reactions growing slightly, though definitely strong 
This phenomenon has been noted on other occasions but does not als 
follow. 

Tables lil and 1V show the effeet of first and third inactivations on 
same day, i.e., Table IIL includes sera which tend to grow weaker on repe: 
inactivations, whereas Table IV ineludes sera showing no change. No 
tempt was made in these cases to test out the relative amounts of reagin. 

Case 2 shows the possible influence of bile on variations of reactions 
This blood was from a patient suffering with a very severe typhoid, and 


antiluetic treatment was given. 
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WASSERMANN AND KAHN REACTIONS 


TABLE III 


SUMMARY: FIRST AND THIRD INACTIVATIONS RUN ON SAME Day 
FROM STRONG TO WEAKER—TOTAL 24 


THIRD 


ae FIRST SECOND 
_— WASS. KAHN WASS. KAHN WASS. KAHN 
R.R. 3-2 ; 1-2 
B.R. 3-2 2-3 + 
L.K. 3-4 3-4 + 1-2 + 
M.O. 3-4 3-4 + 3-4 + 
M.O. 3-4 3-4 + $+ 4+ 4 3-4 3 2-3) 33 
M.O. 3-4 3-4 + } : 
C.E.K. 3 3 
F.E. } 2-3 (3-4) 3 2 es - 
HLA. } 3 $ 2 
K.L. 4 1 2 (2-3 l L 2 
P.M 4 } 
a } 4 S++) 4 4 $ 3-4 3 4 4 
M.F } } 2 3 4 1-2 2 1 (2-3) 3 
Pa Oe { 4 $ ] 
[GR } } =. 
Oks. + 1-2 24 4 012 
B.F. 23 
L.M. is } } + 022 
H.Y t 34 3-4 3 
AS. 4 4 3-4 
LH. 4 4 $ 3-4 
AG. 22 i 3 
PK, 4 3-4 i + 
MK. 4 4 
TABLE IV 
UNCHANGED—TOTAL 10 
. FIRST INACTIVATION THIRD INACTIVATION 
PATIENT WASSERMANN WASSERMANN 
LG. $ 4 4 4 4 4 
KF. $ 4 4 $44 
K.F. 4 4 4 44 4 
K.F. $44 444 
K.M. $ 4 $ 4 
H.A. $ 4 4 4 
M.K $ 4 + 4 
H.1 + 4 + 4 


lt will be noted from Table V that the blood taken on November 29, 
December 2, and December 3 and set up on the following day in each case 
gave 4+4+ reaetions on the first inactivation and completely negative reae- 
tions when set up one or two days later after a second inactivation. These 
sera were all heavily bile stained. The patient was again bled on December 7, 
at which time the serum showed no evidence of bile but gave a 4+ 4+ Wasser- 
mann on each of three different portions of the serum which had remained in 
contact with the clot, the first portion a few hours, the second portion one 


day, and the third portion two days (respectively). Wassermanns repeated 


on two portions one day (and on a third portion) two days after a second 
inactivation were also 4+4+. <A third inactivation two days later on one 
portion gave a negative Wassermann. This experiment suggests that the 
Presence of the bile was responsible for the rapid change from positive to 
hegative on the first three bloods obtained. A Wassermann repeated eight 
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EFFECT OF BILE ON THE WASSERMANN REACT! 








OF RESUL‘1 
tMANN 


SERUM REMOVE] P DATI 
BLOOD DRAWN IN 
FROM CLO’ 


WASSEI 





l 
l / Serum 
3/3 1 } Which bil 
2/14 ! 1 had = beer 
ashe ] added 
2/21 ; i 
days after the bile-free blood was drawn was still 4 4 after a second ina 


tivation but gave a negative reaction on the tenth day after withdrawal a: 


following a third inactivation. 


of bile in the serum it was suggested that the biliary constituents in the fir 


fo heat 


three Wassermanns were responsible for the change from 4 
within twenty-four to forty-eight hours. To ascertain the possible effect 
bile, the patient was again bled on December 14, at which time he had a b 
had bi 


Wasserman 


To one portion of the serum, clear bile (which 


The 


reactions 


free serum grossly. 
obtained from a gall bladder at autopsy) was added. 
the both bile gave 4 | 


These sera which were allowed to stand three days were inactivated a seco 


serum with and without in each ca 


time. The Wassermann on the sample to which bile had been added tl 
days previously gave a 1) 1 reaction, While the bile-free one was. st 
ft. 4 This suggests very strongly that biliary constituents may tr 
form a 4. Wassermann into a negative reaction if allowed to stand in \ 
for any length of time. The transformation takes place slowly sinc: 
reaction Was not altered when the Wassermann was set up immediately a 
addition of bile. 


Another phase of the study was the opportunity to check the react 
It is often assumed that nonluetic leprous blo: 
In Hass 
study in which the Kolmer tec! 
a1 


In seventeen of these positive reactions he 


on the blood from lepers. 
give positive Wassermann reactions. This is probably not true. 
tine’s (Public Health Bulletin No. 141 
was used, there were 235 (or 21.75 per cent) posit 


a 


5 Wassermanns with 


reactions. states, Wi 
observed that the reaction is less positive in the first tube of the Kolme1 
than in the other tubes. Kolmer states that this occurs occasionally an 
may be assumed that it is due to the presence of natural antisheep hemolys 
but I have seen the phenomenon oceur with hemolysin-free sera and bi 


that it is due to the presence of other serum constituents in this relat 





Since the last specimen showed no evidet 
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large amount of serum interfering with the fixation of complement by antigen 


and syphilis antibody.’ In the cases reported in this paper this phenomenon 
has been rather frequent and has extended beyond the first tube in some 
cases, and in one the expected reading was fully reversed... . While it is 
possible that this result may be due to errors of technic, great care was taken 
to follow the exaet procedure deseribed. Kolmer states that he believes it 
due to other substances in the serum. The patients whose serums were tested 
in this series all received weekly intramuscular injections of the ethyl esters 
of the fatty acids of chaulmoogra oil. Some received the esters without 
iodine, though a majority received the esters with 1 per cent of iodine added. 
Whether this treatment produces some substance whieh would interfere with 
the Wassermann test has not been determined.”’ 

During the year we have done routine Wassermatuns on seventy-five lep- 
ers at the Kalihi Receiving Station in IHlonolulu with 30.6 per cent positive 
reactions in either the Wassermann, Kahn, or both. Of the twenty positive 
Wassermann reactions, ten showed the **zoning’’ phenomenon in which the 
stronger fixation occurred with the lesser amount of serum. Native antisheep 
hemolysin was tested for by adding 0.5 ¢.c. of 2 per cent sheep cells and two 
full units of complement to 0.1 @.¢. of each serum and incubated for one hour 
at 37° C. On the regular series native amboceptor was tested for in 744 sera 


th the following result: 


Knougl amboceptor to product } hemolysis on 1S9 


oe se oe os % se “6 708 
se ee ee oe » ee 6 60 
4 

se os 6¢ 984 


Of the ten sera showing zoning, one contained sufficient hemolysis to pro- 
duce one-plus hemolysis, one gave two-plus hemolysis, three gave three-plus 
hemolysis, and only one produced complete hemolysis, while two contained 
no native hemolysis at all and two were not tested. Certainly it is very 
obvious that native hemolysin cannot be the sole cause of the zoning phenom- 
enon noted, since it occurred even in the absence of native hemolysin. Ab- 
sorption of native hemolysin was carried out on seven of the sera which 
showed zoning, and of these only two showed correction of the zoning; both 
contained sufficient hemolysin to produce two- and three-plus hemolysis, re- 
spectively, and were changed from 5. 4 > reactions to 4: 4+ reactions. The 
others showed identical reactions before and after absorption. The substance 
responsible for the zoning seems to be quite stable, since the phenomenon was 
manifested in several instances on the same serum even after repeated inac- 
tivations. Moreover, it was demonstrated in the same patient on four differ- 
ent specimens taken on suecessive days. To check technie further, many of 
the sera were run in duplicate on the same day and gave identical results. 
For example Patient No. 1 showed a © fixation in 0.1 ¢.e. and 2+ in 0.05 e.e. 
¥ set up in duplicate. These studies point conclusively to a factor other 
than either technic or native antisheep hemolysin. This zoning phenomenon 
Was noted on the general routine Wassermanns, though in only 1.4 per cent. 
It occurred in 13.3 per cent of the Wassermanns run on lepers whieh repre- 
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sented 50 per cent of the positives. 
repeatedly from the same patient on different days as well as on the same 
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In the general series it was also obtained 


serum run in duplicate or on different days. 


With reference to results on the Kahn reaction on lepers, Hasseltine says, 


‘“‘The results were somewhat disappointing in that a number of serums giving 


positive results with the acetone insoluble antigen and with the Kolmer anti- 


een, failed to show a precipitate in the Kahn test.’’ 


In our series of seventy- 


five leprous bloods, of the twenty-three positive reactions with either the 


Wassermann or Kahn, there was relative agreement 


10 


. OF THE WASs 
DATE TESTED 
3 } 
7/12 
7/15 
7/15 
7/ 8 
7/26 
1/8 
$/15 
$/22 
$/22 
1/26 
ll/ 2 
ll/ 5 
ll/ 5 
1l/ 8 
] 4 
l/ 7 
1/11 
1l/ 8 
11/19 
11/19 
11/23 
11/23 
11/26 
11/26 
11/26 
11/30 
12/ 7 
12/ 9 
3/ 9 
3/11 

19 
3/ 8 


in twenty. Of the re 


TABLE VI 


ERMA AND KAHN REACTIONS IN 
ToTaL—12 
SERUM OF WASSERMANN KAHN 
Ll 2 2 4 
} } l . o44 
S 135 4 
LZa 
| 2 4 
} 3 $+ < 
$ 4 
3-4) 4 $44 
7/ 6 t 4 144 
f 4 $44 
t 4 3 3 
4/14 3 (3-4) 
1/21 4 4 5 44 
4/22 + 4 4 4 
4 25 } } ) ’ 1) ( 3 } 
2 
11/ 4 1 
1i/ 5 2 | 
11/ 8 
. a 12 
1/ 6 (Z » l 
1/ 6 s a ; 
+ > 4 
14 
14 
11/22 + -1+ =o 
11/23 2 
11/24 (2-3 1 
11/25 (2-3 1 
11/26 y4 u ] 
11/27 
12/ 7 3 (2-3) 3 
2/ 8 3 2 
3/ 3 (2-3) 3 2 
3/ 4 2 3 (2-3 
3/ 6 (2-3) 3 3 
3/7 (2-3) 3 3 23 (3-4) 
3/ 9 3 3 3 13 (3-4 
1-2 ) (1-2) S | 
3 o | 13 3 
1 (3-4) *3 ¢ 
Taken on three 3-4 4 33 j 
successive days (3-4) (3-4) 99 92 
3-4) (3-4) 12 2 
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dd maining three, one gave a negative Wassermann with a 3+ Kahn, one gave a 
e 3+ Wassermann and a negative Kahn, while the other gave a negative Was- 


sermann and a doubtful Kahn reaction. There is, therefore, practically com- 
plete agreement in the Wassermann and Kahn reactions on the blood of lep- 


S, 

o ers. Hasseltine’s disagreement was undoubtedly due to lack of familiarity 
:. with the Kahn teehnie, which he admitted was a possibility. 

1. The question of daily variations of the Wassermann reagin in untreated 
* eases has received considerable discussion. Craig‘ states that of ten soldiers 


whose bloods were taken on each of seven days the Wassermann reaction 
showed striking variations. O’Leary® in 30 per cent of a series of thirty bloods 
showed a change of 4+ to negative. A recent observation® showed that, of 
fifty patients whose bloods were repeatedly tested, eight showed variations 
in either the Kahn or the Wassermann. During the present study, repeats 
were run on a large number of bloods but the only ones showing any change 
are listed in Table VI. It will be noted that occasionally there is a change in 
both Wassermann and Kahn. 


SUMMARY 

a. The Wassermann and Kahn reactions should always be run as a cheek 
on each other, and a check on the technie in every routine series of tests. 
Neither one nor the other is better; both are necessary if the laboratory is to 
be of greatest assistance. 

b. Repeated inactivations tend to change a positive sera to a negative, 
and this change is not due to the heating alone. This change varies with dif- 
ferent sera. 

e. Sera allowed to remain in contact with the blood clot tend to show an 
increase in the substance that gives the Wassermann reaction. 

d. The above two changes do not occur in the same degree with the Kahn 
reaction. 

e. Bile in vitro if allowed to remain in contact with the serum tends to 
produce a negative reaction. 

f. ‘‘Zoning’’ is a phenomenon producing a weaker reaction with more 
serum. This phenomenon, although it may occur in any blood, occurs with 
much greater frequency in the blood of lepers and is not due to native anti- 
Sheep hemolysin. 

g. Further evidence is brought forth to indicate that the amount of 
syphilitie substanee varies on different days in the blood. It is, therefore, 
Strongly urged that when there is any doubt regarding a reaction, the test 
Should be repeated on blood drawn on each of three successive days. 
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TRANSMISSIBLE LYSIS OF DIPHTIERIA 
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By Joun BE. Buatr, Pu.D.. New Yorn Crry 


— has claimed to have obtained bacteriolysis in series of diphtheria, 
pseudodiphtheria, dysentery, and anthrax bacilli by the addition of a 
loopful of a saturated aleoholie solution of methyl violet to broth cultures 
of these organisms. According to Botez’ experiments, diphtheria and an 
thrax bacilli are dissolved in twenty-four hours, and dysentery bacilli afte 
about forty-eight hours; pseudodiphtheria bacilli reduce the first three loop 
fuls of the dye, but are dissolved after the fourth addition of methyl violet 
The lysis may be continued in series, according to Botez, by transferring 0.9 
to 1.0 ¢.e. of liquid from a dissolved culture to a freshly inoculated broth tubs 


or by reinoculating a dissolved culture with one loopful from a broth eultur 
of the organism being tested. 

The bacteriolysis in series reported by Botez has been questioned b,; 
Polettini? and Tomaselli... Tomaselli, for example, found that lysis no longe: 
oceurs when, in serial transfers, the concentration of the dye becomes suffi 
ciently low. He was also able to show that bacteriophages active against 
three types of dysentery bacilli and against the colon bacillus were eapabl: 
of causing lysis of their respective organisms in the presence of meth) 
violet when the dye was so dilute as not to inhibit growth of the bacteria 
With a coneentration of dye strong enough to retard bacterial growth, ba 
teriophage action was delayed 

In the work to be described, Botez’ experiments were repeated, using 
six Strains of C. diphtheriae, one of C. hoffmanni, and one of C. xerosis. Sat 
f three brands of methyl violet were used b" 


rated alcoholic solutions « 
every experiment, five eighteen-hour broth cultures of each organism test: 
were emploved ; three tubes received one loopful each of the respective met! 
violet solutions; the fourth and fifth were kept as controls, one tube 
ceiving one loopful of 96 per cent aleohol, and the other remaining untreat: 
One loopful of each of the methyl violet solutions was inoculated into 
sterile broth tube. 

The experiment was repeated three times. In every case the results wi 
practically identical, and may be summarized as follows: Following the 
troduction of one loopful of each saturated alcoholic solution of methyl vio 
into young broth cultures, and ineubation at 37° C. for twenty-four hours, 
lysis was observed in any of the eight strains employed. There was also 
apparent increase in growth as compared with the controls. Tubes to wl 
one loopful of 96 per cent alcohol had been added showed growth as abund: 


as the untreated controls. When loopfuls from the tubes containing met 
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violet were inoculated on to dextrose agar plates, no growth occurred. This 


vas due apparently to the dye carried over in the loopful of culture, since 
a loopful inoculated into broth, with the resulting dilution of dye, gave rise 
to typical growth. Loopfuls from the control tubes, untreated or containing 
96 per cent alcohol, gave typical growth on dextrose agar and in broth. 
Sediment in the tubes containing methyl violet, while deeply stained, showed 
organisms of typical morphology in smears, and gave typical growth when 
transferred to broth. 

botez reported that the pseudodiphtheria bacilli whieh he used reduced 
the first three additions of methyl violet, but underwent Lysis upon the ad- 
dition of a fourth loopful. In three repetitions of Botez’ experiment, a strain 
of C. hoffmanni reduced one brand of methyl violet onee. After the addition 
of a second loopful of the methyl violet solution no further reduction occurred, 
neither was any lysis apparent. 

Cultures containing one loopful of a saturated aleoholie solution of 
methyl violet were filtered through Mandler filters, and the filtrates were 
noculated from young broth cultures of the homologous organisms. After 
neubation overnight, this culture was filtered, and the filtrate again imocu- 
ated. After only one or two serial passages the organisms grew in the 

trates as readily as in control broth tubes. Apparently there was no sub- 
stance in the original tubes capable of bringing about Iwsis of the bacteria 
which could be continued in series. Lack of growth, or slow growth, seemed 
to be due to inhibition by the dve, which could be removed by sufficient 
dilution. 

As a cheek on the inhibitory powers of methyl violet, dextrose agar 
plates were made containing dilutions of the dye varyvine from 1:500° to 
11,000,000.) One-half of each plate contained untreated dextrose agar as a 
control; the other half contained dextrose agar to which had been added 
sufficient methyl violet solution to give the desired dilution. The plates were 
ade by first pouring dextrose agar as for ordinary agar plates. After the 
medium had solidified, half of it was removed with a sterile knife, and in 
ts place was poured dextrose agar containing the proper dilution of the dye. 
This gave a sharp line of demarcation between control and test halves of 

plate. Plates so prepared never gave evidence of contamination during 


he course of the experiments. When inoculating, the entire plate was 


vily streaked from a young broth culture of the stain being employed, 
and incubated at 37° C. 

Right strains of diphtheria and diphtheria-like bacilli were tested in 
this manner against ten dilutions of methyl violet covering the range men- 
tioned above. A 1;:1000 dilution of 96 per cent aleohol was also used in one 
series of experiments. It was found that six of the eight cultures were not 
inhibited by any dilution of methyl violet above 1:25,000; this included four 
Strains of C. diphtheriae, and one strain each of C. hoffmanni and C. xerosis. 
Two strains of C. diphtheriae were inhibited to some extent by dilutions up 
to 1:50,000 and 1:100,000, respectively. In all cases growth was absent or 
extremely scanty when the dilution of methyl violet was 1:4000 or less. The 


Plates containing a 1:1000 dilution of alcohol showed no inhibition of growth. 
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From 1:4000 to the limit of inhibition, growth became progressively more 
abundant, in proportion to the increasing dilution of dye, and beyond the 
limit of inhibition, growth was equally good on both halves of the plate. 
On plates where inhibition was marked, the bacterial growth on the control 
side of the plate never extended to the junction of the plain and the methy! 
violet agar, because of diffusion of the relatively coneentrated dye into the 
control agar. The distance from the middle of the plate at which bacterial 
growth ceased was in direct proportion to the concentration of the dye in 










the medium. 






SUMMARY 










Three repetitions of Botez’ experiment, using three brands of methy! 
violet, resulted in obtaining inhibition of eight strains of diphtheria and 
diphtheria-like bacilli, but no lysis. The bacilli in the eultures to which 
methyl violet was added showed typical morphology, and were capable of 
growth when inoculated into sufficient broth to increase the dilution of the 
dye. Filtrates of cultures to which methyl violet had been added contained 








no lytie substance, as the organisms grew abundantly after one or two serial 























passages. By cultivation of the bacteria on dextrose agar plates containing 
methyl violet, it was shown that six of the eight strains used were inhibited 
by dilutions of methyl violet up to 1:25,000. Two strains were inhibited by 
dilutions as high as 1:50,000 or 1:100,000. 
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SERUM COLORIMETRY AND OTHER EVIDENCE OF THE CHOLERETIC 
ACTION OF TOLYSIN (ETHYL ESTER OF PARAMETHYL- 
PHENYLCINCHONINIC ACID) IN MAN* 


By R. G. SpuruinGc, M.D., ano E. E. Hartman, M.D., Lovutsvinue, Ky. 


F qian IXIMATELY one year ago, we published in the form of a preliminar) 
report’ some observations upon the Choleretic Effect of Tolysin i 
Cholecystography. From a small series of cases, some of which were co 
trolled by repeated injections (Table 1) we concluded ‘‘that the time fro: 
the production of cholecystographiec shadows, and for their attainment o 
maximum density can apparently be shortened approximately one-half b) 
the administration of one gram of tolysin by mouth prior to the intravenous 
administration of the usual dose of sodium tetra-iodo-phenolphthalein.”’ 
*From the Surgical Service and the Laboratory for Experimental Surgery, Unive! 


of Louisville School of Medicine, Louisville, Kentucky. 
Received for publication, February 2, 1928. 

















SERI 


TABLE I] 


COLORIMETRY 






CONTROLLED CA WITH A Wirnoutr TOLysIN 
DEGREE OF DENSITY 
HOSPITAL NUMBER FIRST APPEARED LAXIMUM MAXIMUM ee 
HOURS HOUR pare HOURS 
S344 (tolysin j 6 ny 
18344 (control) Ss Ss 
19459 (tolysin 2 6 
19459 control { & 0 
BI 11 
CHOLECYSTOGRAMS INTERPRETED -EING NORMAL IN LOUISVILLE Crry HOSPITAL FROM 
OCTOBER, 1926, TO OCTOBER, 192 SHOWING APPEARANCE, TIME, AND MAXIMUM 





DENSITY OF SHOLECYSTOGRAPHIC SHADOW 
a il SHADOW SHADOW 
HOSPITAL NO AY on FIRST MAXIMUM 
rOLYSID 
APPEARED DENSITY 
74276 19344 stn thr. 
74629 19544 2 6 
74503 19549 2 { 
75295 1YS19 » D 
75346 IS6O1S | rr 
75531 LQ65S ” 6? 
7082) POOSS 4 } 
T5740 2 OO9DY9 ”? j 
75782 20231 2 Ss 
7TOZ3S PHYO) ” j 
TSO ~OLYY 6 Ss 
76295 20320 2 i 
TOO659 P0517 ” } 
78304 21327 2 6 
78113 21316 2 6 
78198 21291 LD Ss 
S01] 17732 6 8 
77434 20898 2 65 
77113 POTS 2 6 
76763 0572 2 6 
7985 Z 6 
7861 2 2 
85277 2 Ss 
SP OS4 “4 6 
s: BPA s s 
SPOON] O3Q75 ? 6 
S 1596 2384 ; } 
S2S32 TS696 ys 6 
S190] 23622 l 
S3120 P4990 E S 
84231 24992 5 s 
S4466 25322 6 8 
2.9 hi 5.7 hr. 
These early observations have been substantiated uniformly by subse- 
results. In faet, the administration of tolysin as a preliminary to the 
iitravenous administration of sodium-tetra-iodo-phenolphthalein has become 
4 routine in the Louisville City Hospital. This method has proved to effeet 
' siderable economy of time. 
lhe data upon which the present report is based were collected from two 
sources: firstly, the routine choleeystograms which prove to be normal from 
the radiologie and elinieal viewpoints; secondly, estimations upon the rate 
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of eiimination from the blood stream of phenyi-tetra-iodo-phenolphthaleimn 
sodium (isoiodokon with and without the administration of tolysin as a 


preliminary drug. 





CLINI DATA 





AL 








there have beet 





192%, 


thirty-two normal cholecystograms reported from the x-ray department ot! 


In the interim from October 1, 1926, to October 1, 
the Louisville City Hospital. In practically all instances, these observations 
have been substantiated by the clinical and operative data. The basis upor 
Which these reports of normality have been made are those generally accepted 
critera: time of appearance, density and contour of the shadow, and the be 
havior of the shadow following food. In all of these cases, one gram of 
tolysin per Os was administered one hour prior to the intravenous injection o| 
the usual dose of sodium tetra-iodo-phenolphthalein (Table IT) 

The average time of appearance of the shadow was 2.9 hours. The shad 


ows attained maximum density after 5.7 hours. While we have no similar 
series of choleeystograms taken under similar conditions without tolysin as | 
preliminary drug, yet from a review of the literature, it would appear prob 
able that the time for the appearance and the attainment of maximum densit: 
of the choleeystographic shadow may be shortened appreciably by the use ot! 


the tolysin as a preliminary drug 


INFLUENCE OF TOLYSIN UPON TILE DISAPPEARANCE-RATE OF A DRUG FROM 
THE SERUM 


It has been conclusively demonstrated by Abel and Rowntree,? and others 
that the halogenated compounds of phenolphthalein are exereted almost 
wholly by the liver. Also, Brugsch and Horsters*® have shown that ethyl este: 
of para-methyl-phenyleinchonice aeid (tolysin) has a powerful choleretie action 
in both man and animals 

It seemed desirable, therefore, to cheek further the action of this drug 
in relation to the cholecystogram by determining the rate of elimination 
one of the halogenated phenolphthaleins from the blood stream with and wit! 
out the preliminary use of tolysin. None of the earlier drugs used in choleey 
tography (sodium-tetra-brom-phenolphthalein and sodium-tetra-iodo-pheno 
phthalein) were suitable for such a determination inasmuch as a quantitati 
determination in the blood serum was not only a difficult teehnical procedu 
but one subject to great error. With the introduction by Graham, Co 
Copher and Moore* of a new compound, phenyl-tetra-iodo-phenolphthalei 
sodium, it was found that accurate quantitative estimations in the blood seru 
could readily be made. They have shown that a simultaneous liver funetio! 
test and a choleeystogram is not only possible but clinically practieal. 

The original technie as proposed by Graham et al* was followed, exc: 
that blood serum samples were obtained every fifteen minutes for one ho 
following the intravenous administration of the drug. It is perhaps needless 
to point out that each sample should be collected and handled with gr 


care because hemolysis of any degree spoils the colorimetric readings. 


*Manufactured by the Mallinckrodt Chemical Works, St. Louis, Mo, 
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Two groups of experiments were performed.  Kach group consisted ol 


three patients (under twenty years of age) who were in good health and 
showed no clinical evidence of biliary disease. Each patient in each group 
received two injections of ‘iso-iodokon’? (phenyl-tetra-iodo-phenolphthalein- 
sodium) one following and the other without the oral administration of one 
eram of tolysin. 

In the first group, the tolysin experiments were performed first and five 
days later the same experiment was repeated without the drug (Table III 
In the second group, the order of events was just reversed; the control ex- 
periment without tolysin being first, and the tolysin experiment five days 
later (Table IV 

From the analysis of the data in Tables [I] and IV, it at onee becomes 
apparent that the drug iso-iodokon is eliminated from the blood stream at 
a more rapid rate when tolysin is used than when the drug is omitted. In 
the first three experiments, when the tolysin experiment preceded by five 
days the control one, there was a marked retention of the drug at the second 
injection. In the other group, when the control preceded the tolysin experi- 
ment, this retention is not found; in faet the drug is eliminated somewhat 


faster than in the control experiment. 


TABLE III 


I ’ EXPERIMENT WITH TOLYSIN; REPEATED IN Five Days Witrtour TOoLysin; FIGuRi 
REPRESENT THE PERCENTAGE OF DRUG RETAINED IN THE SERUM 


NAME METHOD 1) MIN. 30) MIN. 15 MIN. ] HR. 

W. M. R. 
Hosp. No. 81671 1 gram tolysin 15 1”) 6 3 
\ ray No. 93536 Without tolvsin ou le ys 10 
M. B. 
Hosp. No. 76893 1 gram tolysin 15 12 o \ 
X-rav No. 23094 Without tolysin 30 12 Hemolized 5 

I] 

Hosp. No. 76569 1 gram tolysin 7 14 6 3 
ray No. 22737 Without tolysin 30 15 S 5 
TABLE IV 
F EXPERIMENT WITHOUT TOLYSIN; REPEATED IN FivE DAYS WITH TOLYSIN; FIGURE 
REPRESENT THE PERCENTAGE OF DRUG RETAINED IN THE SERUM 

NAME METHOD 1D MIN. SO MIN, $5 MIN. 1 HR. 
S. F. 
losp. No. S0401 Without tolysin 30 15 10 6 
ray No. 22121 1 gram tolysin 15 11 6 2 
L. F. 
sp. No. 80187 Without tolysin 15 10 5 3 
No. 22525 1 gram tolysin 15 10 } 3 
H. 
p. No, 76117 Without tolysin 17 8 6 3 


No. 20386 1 gram tolysin 15 10 a) 2-5 
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We have interpreted the facts here presented as additional evidence that 
tolysin possesses a well-recognizable choleretie action. From the colorimetric 
data, it would seem that tolysin, by its action upon the liver, hastens the 
elimination from the blood stream of the choleeystographie drug. This aetion 
is presumably responsible for the deerease in the time required for th 
production of the choleeystographie shadow. 

Another interesting deduction seems indicated by the colorimetric ex 
periments. At each repeated injection, there was a retention in the blood 
serum of the choleeystographie drug out of proportion to other figures ob 
tained in a similar manner at the original injection. For instanee, if on 
compares the percentage of retention of the controls in Table T with thos: 
in Table II, the discrepancy is readily seen. This is interpreted as_ being 
evidence of a mild toxie reaction on the liver cells caused by the first in 
jection of the drug five days before. If present, the reaetion was not, how 
ever, of sufficient magnitude to cause elinical or other laboratory signs or 
Symptoms. 


SUMMARY 


1. That tolysin increases the speed of excretion of the halogenated pheno 
phthalein by the liver is confirmed by two sets of experiments herein pr 
sented: 

First: the time required for the production of and the attainment o 
maximum density of the cholecystographie shadow is apparently shortened 
by the oral administration of one gram of tolysin per os one hour prior 
the intravenous injection of the usual dose of sodium-tetra-iodo-pheno 
phthalein. 

Second: the elimination from the blood stream of phenyl-tetra-iod: 
phenolphthalein-sodium is hastened by the oral administration of one grat 
of tolysin. 

2. Some evidence is presented which would indieate that phenyl-tetr: 
iodo-phenolphthalein in the usual dosage produces a mild toxie action up 
the liver cells. 
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THE STABILITY OF MERCUROCHROME SOLUTIONS?# 
By G. Fk. Reppisu, Pu.D., BALTIMORE, Mp. 


N A PAPER on the use of mereurochrome in the treatment of gonorrhea, 

Von Lackum and Hager' made the following statement: ‘‘Solutions of 
mercurochrome are very unstable and should not be used if they have stood 
onger than seventy-two hours.’’ Since this statement is at varianee with the 
experience of others, as proved both elinically and in the laboratory, further 
information regarding the stability of this germicide will be of interest. The 
clinical data are so exhaustive that it will hardly be possible to review them 
here. In practice old solutions of mereurochrome have been used with results 
equally as good as with fresh solutions. 

Swartz and Davis* in their studies of the action of mercurochrome on the 
gonococeus found that old mereurochrome solutions were not as_ effective 
against this organism as they were when freshly prepared. On the basis of 
this work they recommended that only fresh solutions of mereurochrome be 
used in treating gonorrhea. This loss of germicidal power could not be ex- 
plained; the mercury content remained the same in these old solutions, and 

‘reaction was unchanged. Loeser, Hamburger and Konwiser*® were unable 
to duplicate these results and proved quite the contrary to be true. They 
ind that neither the toxicity nor the bactericidal power of 1 per cent aque- 
ous solutions of mercurochrome was altered after standing for six months at 
temperature in sealed ampules. In this case oxidation was reduced to 

Ininimum, since the solutions were stored in sealed ampules. 

Our own experience proves conclusively that aqueous mercurochrome 
solutions are stable when properly stored for a period of at least five years. 
In 1922 a 1 per cent solution of mereurochrome was made and stored at room 

perature in a clear glass-stoppered bottle. At the end of five years, this 
solution was subjected to thorough study as to its bactericidal potency and 

city. It was found first that the concentration of mercurochrome present 

solution was reduced from the original 1 per cent to 0.949 per cent and 

there was a slight precipitate of metallic mereury (this is within the 

of experimental error). This change in concentration of mercurochrome 

is Very sheht eonsiderine the leneth of time the solution was stored and offers 
her proof of the stability of the mercurochrome molecule. 

The results of germicidal tests confirm the chemical analysis. It was 
found that the dilutions necessary to kill B. typhosus by the Hygienie Lab- 
oratory test were almost exactly the same as required by a fresh solution of 
mercurochrome. Repeated tests of the old and fresh solutions were made at 
the same time, and the results were the same within the limits of experi- 
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mental error. The Ilvgienic Laboratory test is well suited to laboratory 
control of the activity of germicides and was used for that reason. Wher 
tested by the modification of this method, the old and new solutions of mer 
curochrome gave the same results within the limit of experimental error. A] 
though mereurochrome is not ordinarily used to kill B. ftyphosus, these tests 
prove that the bactericidal efficiency of old solutions is not reduced against 
this organism, and this is an index of activity which serves the present pur 
pose, especially since this is a standardized culture and has been used for 
this purpose for years 

Since Staph. aureus is the most commen suppurative pathogen met wit! 
in infections, tests of the stability of old mercurochrome solutions against thi 
organism Will be of practical importance. A standardized culture of NSfaph. 
aureus, which complies with the standard resistance’ was used in these tests 
Using the method recommended by the writer’ for Sfaph. aureus, it was foun: 
that with this organism also the five-vear-old solution of mercurochrome wi 
practicalls equal in bactericidal power with fresh solutions. When a diffe 
ence of killing time was noted, it was but a matter of seconds. For exampt: 
it required fifteen seconds longer for the old mereurochrome solution to ki 
Staph. aureus than did the fresh solutions. This is of only theoretie impo 
tance, since in practice the action of mercurochrome continues very muec! 
longer than the time periods used in these tests. 

When tested by a method which simulates practical conditions mor 
closely than any proposed so far, the five-year-old) mereurochrome solutior 
vives results which duplicate those obtained with fresh solutions almost ex 
actly. The method referred to is the Agar Cup Plate Method as proposed b 
Dr. L. C. Himebaugh of the Pease Laboratories (not published as vet). T 
perform this test a shake serum-agar (1 per cent serum in nutrient aga 
culture of Staph. (UPEUS IS poured into a sterile Petri dish, and before it cools 
a glass stopper of about 1.5 to 2 em. in diameter is placed in the cente 
After the agar has cooled, the glass stopper is removed and the cracks b 
tween the agar and plate sealed with melted sterile agar. Six drops of 
vermicide to be tested are then added to the cup and the plate incubated wit 
an unglazed clay top. Penetration and bactericidal action is indicated by 
clear zone surrounding the cup. Subculture into broth from the clear zo. 
will prove whether the action is germicidal or bacteriostatic. The five-ve 
old 1 per cent solution of mercurochrome was tested simultaneously w 
fresh 1 per cent solution by this method in plain agar, serum agar, hydroc 
agar, and bile agar, and in each case the zones obtained with the two sé 
tions were the same. Both solutions penetrated the media in) germich 
strength as follows: plain agar 1.0 em., serum agar 0.9 em., hvdrocele ag 
0.7 em., bile agar 0.8 em. These measurements indicate the distance from 
edge of the cup to the edge of the zone around the cup showing bacteric! 
action. Even a 1:1000 dilution of both the old and new mercurochrome so 
tions gave a zone of sterilization of 0.6 em. in plain agar and 0.4 em. in hyd 
cele agar. Five per cent phenol gave a zone of 0.8 em. in both plain 
hydrocele agar. These comparative tests show that under conditions sil 


lating as closely as possible those found in practice, old mercurochrome s 
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tions are just as effective as fresh solutions. Sinee practical tests are of 


most Importance, especial emphasis must be given to the results of the agar 
cup plate test, and from these tests it can be concluded that old aqueous solu- 
tions of mercurochrome when properly stored in a glass-stoppered bottle are 
just as effective under practical conditions of use as fresh solutions. 
Toxicity tests*® have shown that the five-vear-old mercurochrome solu 


tion is no more and no less toxie than fresh solutions... 
CONCLUSIONS 


The bactericidal power and the toxicity of aqueous mercurochrome solu- 
tion is not affected by holding at room temperature in a glass-stoppered bottle 


for at least five vears. 
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A COLORIMETER FOR THE Mentrzer-LyYon TEst 

















By Epwarp HonuuANper.t B.S., M.D... New York 








— Lyon' introduced transduodenal biliary drainage for the diagnos 
of gall tract disease, contradictory reports have appeared regarding t1 
fundamental principles involved in the method. Many workers doubt 
deny that the darker colored fraction of bile, or ‘*1”’ bile, contains gall bla 
der bile. Instead, they maintain that the portal absorption of the magnesium 
sulphate that is injected stimulates the liver to discharge a coneentrat 
secretion. This view is held despite the convineing experiments of Rous ai 
MeMaster* which proves the gall bladder epithelium is the only portion of ¢] 
biliary tract that has the unique function of coneentrating bile. In all t! 
publications on the Meltzer-Lyon test the color of the bile has been deserib 
only in general terms, such as, light yellow, dark yellow, light brown, da 
brown, ete., which lacks exactness for comparison. In order to limit t] 
personal equation in the recognition and deseription of the eolors of the b 
and to obtain a conerete record of a biliary drainage, the bile should be eo 
pared with a standard color. Sinee [I published my experiences with 
Meltzer-Lyon test,® I have made observations on the volume and color of 
bile with a colorimeter, described below, in more than three thousand test 
In order to determine the depth of color of liver bile forty cholecyste: 
mized eases were studied. These cases had been operated upon from a 
weeks to five years previous to examination. Only eases free from ¢ln 
jaundice were selected, as any obstruction, either mechanical or infeetio 
that is sufficient to produce clinical jaundice interferes with the free flow 
bile from the biliary tract. The color of the bile was compared by trans 
ted daylight with various solutions in a Sahli type of colorimeter (Fig 
using tubes with a uniform diameter (24 F). An aqueous solution of 0.7 
cent of potassium dichromate (7 grams to 1000 ¢.e. distilled water), whic] 
light yellow in color, was selected as the standard. Bile of a darker ¢ 
than this I ealled ‘*B”’ bile. The color intensity of the ‘‘B’’ bile can be 
pressed by the volume of water that must be added to mateh the stand 
If the volume of water is equal to that of the bile the color intensity is « 
if the volume of water is twice that of the bile the color intensity is two, 
Bile ranging in color from amber yellow to dark brown ean be diluted 
eood match with the standard. When the bile contains an appreciable am: 
of biliverdin, it takes on a green tint that only approximately matches 


*Received for publication, October 24, 192% 
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standard, but which is sufficiently accurate for clinieal purposes. By plotting 
the volume of each specimen of bile as abscissa and the color intensity as 
ordinate, a curve of the bile drainage is obtained. (Figs. IL to VIII.) 

In the technic | employ, the position of the duodenal tube is determined 
by fluoroscopic examination. This is the only exaet method of knowing 
vhether the tube is in the duodenum, for not infrequently reflux bile ean be 
obtained from the stomach. When the tube is in the duodenum, 30 e.e. of 
25 per cent magnesium sulphate is injected at body temperature and the bile 
is obtained by siphonage. Aspiration is done only if the bile eeases to flow, 
to make certain that the lumen of the tube is patent. The bile is collected in 


test tubes, a separate tube being used for each change in the appearance of 


, Oo | , 
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Mig. I The bile is placed in the graduated Tube A to about the mark 50. Less bile 
1 when it is very much darker than the standard and will require a large amount of 
nto match the standard. Water is added until the color of the bile matches the standard 
be B by transmitted daylight. C is a ground glass background. The color intensity 
Volume of water ( final reading minus volume of. bile) 
Volume of bile 


the bile. If bile drainage is obtained but no ‘‘B”’ bile is present, the magne- 

sulphate is reinjected at ten minute intervals until three injections have 
been given. Occasionally the ampulla does not relax until after the second 
or third injeetion of magnesium sulphate, and the fluid obtained is colorless 
or only bile tinged. In such eases the three injections of magnesium sulphate 
are counted from the time good bile flow is first obtained. (Fig. II.) If 
“B”’ bile is obtained, the drainage is continued until the color of the bile 
becomes lighter than that of the standard, when the magnesium sulphate is 
again injected and the collection of the bile is continued. Injections of mag- 
hesium sulphate are repeated in this manner until no more ‘‘B”’’ bile or until 
the normal minimal amount is obtained. (Figs. III to VII.) I have given as 

















S64 THI 













a 


ABORATORY AND CLINI 


No® bi/e 





MEDICINE 





























Normal 3" bile 





























Nogma/ B bile 








a 


asa -_ 























Ss 23¢4 


Wormal B bh 
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many as SIX injections in one case before all the ‘*B’’ bile was discharwed. 


The examination of the bile must not be delaved, for bilirubin oxidizes to 
biliverdin on contact with air. Hydrochloric acid causes a milky turbid pre- 
cipitate with bile but since gastrie juice does not usually appear in the duo- 


denum While the ‘*B’” bile is being discharged, it rarely interferes with the 


collection of the specimens that are necessary for examination. 


In thirty-eight of the forty choleeyvstectomized cases that were studied, 
the color of the bile was equal to or lighter than that of the standard (Fig. 


111 ln normal subjeets | have always obtained a discharge of a minimum 


»~ 


volume of 25 «.c¢. of dark (or **B™ bile) with a color intensity of one or more 


Kies. IV to VII In normal eases when the ‘*B’ bile has a color intensity 


ess than one, its volume is correspondingly increased; e.g.. in one 


color intensity was only one-half but the volume obtained was 60 ¢.e. 


equal to 30 ¢.¢. of bile with a color intensity of one, whieh is more than the 


minimal return stated for normal. 


\bscissie Volume of RB bile in « 

Ordinates: color intensity of “LB bil 

Double base line color of the standard 

Horizontal lines below base line bile that is not darker than the standard 


sf 


case th 


4 


e 


This is 


(Volume 


flow) 


(Equiva- 


not recorded.) 
\rrows Injections of 30. c.« of 25 per cent magnesium sulphate 
i II No “‘B" bile 
First injection Bile is not darker than the standat 
Second injection (10 min, later) Bile is not derker than the standard 
Third injection (10 min. later) Bile is not darker than the standard (10° min 
Kj 111 13 bile im ome holecystectomized case 
First injection Bile is not darker than the standard 
Second injection (10 min, later) 7 cc. of “B"” bile with color intensity of 3 
lent to 5'y c.c. of bile with color intensity of 
Third injection ile is not darker than the standard. (10 min 
Kj 1\ Normal amornt of “B" bil 
st injection 2 c.c. of “B" bile with color intensity of one 
nd injection Bile is not darker than the standard (10> min 
Kit Vv Normal imount of “B"’ bile. 
First injection Bile is not darker than the standard 
nd injection (10 min, later) Following amount of “‘B” bile obtained: 6. c.<« 
color intensity of 0.6 (Equivalent to 38.6 c.c 
color intensity of one.) 
12 c. with color intensity of 1.6 
1 c.e. with color intensity of 2.0 
1 injection: tile is not irker than the standard (100 min 
Total “‘B”’ bile is 31.6 c.« with color intensity of 1 or more 
This is in excess of the minimal amount for normal. 
Fig. VI: Normal amount of ‘RB’ bile. 
t injection: Bile is not darker than the standard 
~ nd injection (10 min. later) Bile is not darker than the standard 
rhird injection (10 min. later) Following amount of “B"’ bile obtained 
» ©¢.c. With color intensity of 1.5 
23 ¢.c. with color intensity of 2.0 
f c.c. with color intensity of 1.0 
irth injection Bile is not darker than the standard (10 min. 
Total “BB” bile is 32 ¢.c. with color intensity of 1 or more. 
This is in excess of the minimal amount for normal. 
Fig. VII Normal amount of ‘'B” bile. 
First injection 12 c.c. of “B’’ bile with color intensity of 1.2 
nd injection : ll c.c. of “B" bile with color intensity of 1.5 
ird injection 9 cc. of “B" bile with color intensity of 1.3 
irth injection Bile is not darker than the standard. (10 n 


Total “B” bile is 32 ¢.c. with color intensity of 1 or more 
This is in excess of the minimal amount for normal. 
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In one choleeystectomized case 5 e.c. of ‘‘B’’ bile was obtained with a 
color intensity of one-half. This is equivalent to 2% e.e. of ‘‘B’’ bile with a 
color intensity of one, which is one-tenth of the minimal amount of ‘‘B’’ bile 
present in normal eases. In a second ease, from which the gall bladder had 
been removed four years previously, 7 ¢.c. of ‘‘B’’ bile was discharged with 
a color intensity of three-fourths. (Fig. IIL.) This is equivalent to 514 @.c. 
of **B”’ bile with a color intensity of one, which is approximately one-fifth of the 


minimal normal amount. Thus, although a small percentage of cholecystecto 


{ 


mized cases may show some ‘‘B”’ bile, the amount is too small to be confuse: 
with that obtained in cases with a normal gall bladder. 

In forty-eight cases that came to operation in which no ‘‘B’’ bile was 
obtained, either, eystie duct obstruction or gross disease of the gall bladder 
sufficient to destroy its funetion was present. In not one of these cases was 
the pathologic condition of the gall bladder questionable. 

In twenty-two eases in which ‘‘B”’ bile was obtained with a minimal vol 
ume of 25 ¢.c. and with a color intensity of one or more, at operation the gal 
blaader was found to be normal or approximately normal in size and to bi 
functioning through an open eystie duet. In sixteen of these cases the gal 
bladder was removed. The color intensity of the bile obtained directly from 
the gall bladder at operation was always greater than that of the ‘‘B’’ bil: 
discharged through the duodenal tube. This is to be expected, since ga 
bladder bile obtained from the duodenum is diluted with liver bile and wit! 
duodenal and pancreatic juices. In eight of the normal sized gall bladders 
that were removed, small caleuli were present. The correlation of the micro 
scopic examination of the bile with its volume and color intensity for thi 


diagnosis of gall bladder disease will be the subject of another paper. 
CONCLUSIONS 


1. A technic for biliary drainage is described which includes the use 0! 
a colorimeter to record the color intensity of the bile. 


2 When no ‘‘B”’ bile (as defined in the text) is obtained, the eall blad 


der either has been removed or is grossly diseased and has lost its functio: 


3. When a normal volume and color intensity of ‘‘B’’ bile is obtained 


vw. 


the gall bladder is normal or approximately normal in size and is functioning 


through an open cystic duct. 
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A DIFFERENTIATION OF HEPATIC AND ANHEPATIC JAUNDICE BY 
BILE SALT HEMOLYSIS* 


By Heywortn N. Sanrorp, M.D., ano Joun S. Asupy, M.D., Cricaco, Iu. 


ED blood cells are hemolyzed by various agents such as saponin,’ cobra 

venom,’ and mushroom toxins,’ both in vivo and vitro. The blood serum 
has the power of protecting the red cells from these agents in much larger 
numbers than the cells can withstand alone. Bile salts have this property of 
hemolyzing red blood cells, and these red blood cells are also protected by 
their blood serum.! Of all the various hemolytic agents, the bile salts are the 
most interesting from a clinical point of view because of the question of 
whether or not bile salts existing in the blood stream due to hepatie obstrue- 
tion may cause hemolysis. Ponder has contributed an immense amount of 
painstaking and careful work upon this phenomenon. 

The work of Donnelly and Mitchell, who found that the degree of 
hemolyzing power for normal red blood cells by bile salts, as well as their 
protection by blood serum, was surprisingly constant, in fact, almost always 
the same for normal individuals, has given an added impulse to this question. 
In studying the amount of bile salts necessary to cause hemolysis in the new- 
born, in connection with the study of icterus neonatorum,® it was found that 
the amount of bile salts necessary to cause hemolysis in red blood cells varied 
in different conditions in the adult. 

Clark and Evans,’ using sodium oleate as a hemolytic agent on guinea 
pigs’ corpuscles protected by human blood serum, found that the protection 
Was diminished in conditions of blood disturbance. This was most marked 
in hemolytie conditions, or when the spleen was involved. It was also very 
much decreased in pernicious anemia, but varied greatly. 

In the study of the effect of bile salts on the red cells of the adult, it was 
observed that there was frequently the most wide variation from the normal 
in individuals that were jaundiced. This was observed both in jaundice of 
hepatic origin, and jaundice due to blood disturbance. A series of cases rep- 
resenting both of these conditions was, therefore, undertaken in an endeavor 
to find if there existed any constant value in the amount of bile salts neces- 


sary to cause hemolysis. 
MATERIAL 


The clinical eases were taken from the hospital wards. The diagnosis in 
each case was made by clinical observations as well as by laboratory methods 
blood count, fragility tests, icterus index, van den Bergh test, and roentgen- 
Ogranis). Practically all of the cases of hepatic involvement were confirmed 
by subsequent operations and autopsies. 

*From the Department of Pediatrics, Rush Medical College of the University of Chicago, 
‘nd the Presbyterian Hospital of Chicago. 
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METITOD 


The bile salts used consisted of a mixture of 60 per cent sodium elycocho 
late and 40 per cent sodium taurocholate, and were prepared in a manne! 
similar to that used by Donnelly and Mitchell. A weighed portion was dis 
solved in ethyl alcohol, evaporated to dryness and the residue kept over su 
phurie acid. The solution was prepared by dissolving 0.1 gram in 50 e.e. of 
normal salt solution, 0.05 ¢.c. of solution, therefore, containing 0.0001 gram 

Fifteen e.c. of blood were drawn; 5 ¢.c. of this were used to prepare thi 
corpuscle suspension. This was put into a test tube containing 9 ¢.c. of nor 
mal salt solution and 1 ¢.e. of 1 per cent sodium citrate. This tube was ce: 
trifuged and the corpuscles washed twice in normal salt solution. The cor 
puscles were then diluted with four times their volume of salt solution. Th: 
remaining 10 ¢.c. were allowed to clot and the serum withdrawn. This serun 
was warmed to 55° C. for fifteen minutes and used at onee. 

In performing the test, dry 1 x 10 ¢.e. test tubes were used, and the b 
solution placed in them in varying proportions. Normal salt solution was 


then added to make the total volume of each tube 5 ¢.c. Two drops of thi 


corpuscle suspension were added to each tube, and the tubes closed with dr: 
cork stoppers. They were inverted every fifteen minutes for two hours and 
then centrifuged. The lowest coneentration of bile salts causing hemolysis 
was compared with a standard tube containing corpuscles and salt solutio 
and was considered to be the hemolytic amount. 

For the series of tubes testing the inhibition of hemolysis by blood serum, 
0.2 ¢.c. of serum was placed in each tube containing a similar number of co: 
puscles and amount of bile salt, diluted with normal salt as above. The ti: 
and procedure were then similar. 

Ponder® has pointed out various mistakes in technic by which a false pr 
tective power of the serum may be obtained. These are (1) the presence o! 


hemoglobin in the serum; (2) bacterial decomposition of the serum; (3 


RESULTS 
PATHOLOGI NORMAL 
CLINICAL DIAGNOSIS 

CORPUSCLES SERUM CORPUSCLES SERUM 
0.0008 0.00615 Aleoholie cirrhosis 0.0008 0.0066 
0.001 0.00615 Gallstones 0.001 0.00615 
0.0008 0.0058 Cirrhosis 0.0008 0.00615 
0.0008 0.0065 Gallstones 0.00] 0.0066 
0.0008 0.0058 Cirrhosis 0.0008 0.00615 
0.00138 0.0055 Carcinoma of liver 0.0008 0.0061 
0.00] 0.0055 Carcinoma of liver 0.0008 0.0061 
0.001 0.0058 Carcinoma of liver 0.0006 0.0061 
0.0013 0.0055 Carcinoma of liver 0.0008 0.0061 
0.0009 0.0058 Carcinoma of liver 0.0008 0.006] 
0.0009 0.0058 Careinoma of liver 0.001 0.0063 
0.0015 0.00615 Familial jaundice 0.001 0.0065 
0.0008 0.006 Familial jaundice 0.001 0.0066 
0.0008 0.0051 Pernicious anemia 0.0008 0.0061 
0.001 0.0058 Pernicious anemia 0.0006 0.0065 
0.0008 0.0052 Pernicious anemia 0.0008 0.0061 
0.0008 0.0053 Pernicious anemia 0.0008 0.00615 
0.001 0.0055 Anemia, 50 per cent 0.001 0.0065 
0.0013 0.0065 Anemia, 35 per cent 0.001 0.0066 
001 0.0053 Anemia 0.0008 0.0063 
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water in the salt solution; and (4) exposure of the saline solution to air. As 
any one of these technical errors may enter into the results, it was decided to 
obviate them by running a normal serum as a control with each pathologie 
serum. The results are tabulated. 


DISCUSSION 


It will be observed that there is a certain definite standard for the 
amount of bile salts necessary to cause hemolysis of red blood cells in the 
normal group, as well as the protective power of the serum. This standard 
is Slightly lower than that found by other investigators, while the amount 
necessary to cause hemolysis above the protective power of the serum is 
slightly higher. However, the corpuscles were never hemolyzed below 0.0006 
em. of bile salts, or over 0.001 gm., or the serum protection below 0.0061 gm. 
or above 0.0066 gm. 

In the pathologie cases, we find red blood corpuscle hemolysis never go- 
ing below 0.0008 em. and in two eases going as high as 0.0013 em. This is 
not a clear-cut difference, however, for in three cases the amount of bile salts, 
namely, 0.0008 ¢m., is the same as normal. In the protective power of the 
serum, we find in every case except one a definite lowering of the protective 
power. In the one exception, that of gallstones, the two reactions were similar 
in beth eorpuseles and serum. 

rhe two eases of familial jaundice showed wide variations. In one, the 
corpuscles were highly resistive (0.0015 gm.), the highest recorded in the 
series. In the other, the corpuscles were hemolyzed below the normal con- 
trol. The serum protection in both eases was high, but in both eases below 
the protection of normal serum. 

In the eases of blood disturbance, the corpuscle resistance was the same 
as normal except in two instances. In both of these it was above normal 
hemolysis, one being a case of pernicious anemia, and the other an anemia of 
undetermined origin. In all of the cases exeept one, the serum protection 
was below that of normal. The one exception was a case of anemia of unde- 
termined origin in which the protection was the same. 

In the series of hepatic involvement caused by malignaney, the red blood 
corpuscles were more resistant than those of the normal individual. This may 
be a general resistanee to hemolysis and not specific for bile salts. Kondo” 
found that injeetion of gall bladder bile in rabbits caused a resistance to 
hypertonie salt solution. The amount of bile salts necessary to cause hemol- 
ysis of red blood cells in the presence of their serum was considerably lower 
than that required in normal persons. In the presence of bile salts, the blood 
serum does not aequire added protective power. Ponder’? found similarly 
that repeated injections of sodium taurocholate into rabbits did not increase 
the inhibitory power of their serum to taurocholate hemolysis. These results 
are Similar but not so clear cut in the ease of cirrhoses and gallstones. Could 
it not be possible that repeated intermittent fluctuation of blood bile content, 
as exists in gallstones, gives the serum an opportunity to return more to a 


normal value? 
The eases of familial jaundice might be explained in the same manner. 
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In the clinieal cases of blood disturbance, the amount of bile salts neees- 
sary to cause hemolysis of the red blood corpuscles is the same as that required 
in normals, with this exception: in three it is higher. There is no apparent 


explanation for the one case of pernicious anemia. The remaining two were 


both in anemias of unknown origin from which both patients recovered. In 
these cases the entire blood system while in the process of regeneration might 
have the property of increased resistance in the corpuscles and inereased pro 
tection in the serum. The cases of pernicious anemia showed a definite de 
crease in the protection of the serum below that of normal. This protection 
is even lower than that of hepatic involvement. 

Lichtenstein" believes that, in hemolytic jaundice and pernicious anemia 
disease of the bone marrow is the primary disturbance, and the irritation 
from the pathologie marrow acts on the blood-destroying apparatus, stimu 
lating it to excessive function. This, of course, brings about the question of 
the relation of the bile pigment present in hepatic involvement to the jaundic 
of blood disturbance. Rich'® was able to find bile pigment from hemoglobin 
in tissue cultures, but Rich and Bumstead'® were unable to demonstrate a) 
enzyme having power to convert hemoglobin into bile pigment. Opper 
heimer™* was unable to find any evidence that hemoglobin was transferred 
into bilirubin in normal persons when isolated from the general circulation 
or the liver. 

Van den Bergh,’ in explaining his test for the presence of bile salts in 
the blood, contends that the direct reaction is due to a type of bile present by 
mechanical obstruction. The indirect is simply found in cases in which no 
such obstruction exists. This has been practically confirmed by later inves 
It has since been thought that there may be a definite relation b 


tigators."® 
tween these two types of reactions. Retzlaff'’ has confirmed the view that 
bilirubin in the gastrointestinal tract can be changed to the indirect van det 
Bergh reaction when it passes through the blood. 

It is interesting to observe that in our eases of clinical jaundice, both fron 
hepatic involvement and blood involvement, there is a distinet diminution ot 
the protective power of the blood serum to hemolysis of the blood corpuscles 
by bile salts. 

This raises the question of whether there could be sufficient bile salts 
the blood stream caused by an obstruction of the gall bladder to cause intra 
vascular hemolysis. In reality the actual amount of lowering of the protec 
tive power of the blood serum is relatively slight when compared to the tota 
amount of blood serum present. Ponder'> found that the presence of 0.1 
of blood serum lengthened the time required for hemolysis of 1.0 e.e. 0! 
5 per cent suspension of washed corpuscles by 1:1000 solution of sodit 
taurocholate from one-half to seven minutes at 37° C. Even in intense jaw 
dice nothing like a concentration of 1:1000 is ever obtained. Hemoglobi 
uria is never a symptom of jaundice, therefore, bile salts must exert ! 
Ponder has also shown that the bile salts enter into adsorptio! 


hemolysis. 
Therefore, as the 


compounds with proteins only in the presence of acids. 
reactions of the blood are not acid, this does not occur, 








nla 
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serum was lower in protective value thar 
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CONCLUSIONS 

1. The amount of bile salts necessary to cause hemolysis of the red blood 
cells in the normal individual is a fairly constant value. The blood serum in 
the normal individual protects against a higher coneentration of these bile 
salts and at a constant value. 

2. In five cases out of six of malignaney of the liver, the red blood cor- 
puscles were more resistant to bile salts than those of a normal individual 
83 per cent). In the other case (16 per cent), there was less resistance. In 
9 cases, 3 Of cirrhosis of the liver and 2 of gallstones, the resistance was the 


same In 4 and lower in one. In 6 cases of malignaney of the liver, the pro- 


+ 


tective power of the serum was below that of normal, and in 2 


2 cases of gall- 
stones and 3 cases of cirrhosis of the liver, it was slightly lower than normal. 
In one case of gallstones, it was normal. 

o In > of } CASES of pernicious anemia, the rec blood corpuscles hac the 
same resistance as normal; in one this was redueed. The blood serum protee 
tion was lower than that of normal serum, and slightly lower than that of 
those from hepatie involvement. 

f In 3 cases of jaundice of undetermined origin, the corpuscles were 
more resistant than those of the normal in 2, and the same in 1. The blood 


normal, 
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A COMBINED MACROSCOPIC) AND MICROSCOPIC) ERYTHROCYTE 
FRAGILITY TECHNIC (MODIFIED METILOD OF SIMMEL)* 


With OBSERVATIONS ON FRAGILITY IN NorMAL HUMANS 
By Treo. R. Waveu, M.D... AND Winuram Hl. Ciurase, M.D... Monrrean, CANaps 


ITIL the increase in splenectomy as a therapeutic procedure, the estim: 

tion of the resistance of the erythrocytes against hypotonic salir 
solutions has become a more common e¢linieal test, and its value in the differ 
entiation of hemolytic conditions is well reeognized. The history of th 
development of our knowledge of the subjeet and the elaboration of a prac 
tical technic forms a most interesting chapter in hematology, which, however, 
will not be taken up here 

In America today the method of Ribierre is probably most) generall: 
employed. Briefly, it consists of setting up of a series of tubes containing 
diminishing strengths of hypotonic sodium-chloride solution, to each of whic! 
is added one drop of blood obtained by venous puncture. It has the advai 
tage of being read rapidly, but it has many disadvantages. These are: first, 
the various solutions are prepared generally by a tedious drop method whic! 
is time-consuming and rather inaccurate, as variations in the size of the drops 
may oecur unless one exercises extreme care in holding the delivery pipette 
at a constant angle; second, the quantity of blood employed is not constant and 
may, therefore, cause uncertainty in the findings; third, sodium chloride is the 
only salt employed, rather than a mixture of salts as they oceur in the blood; 
and fourth, the readings are purely macroseopie and do not allow for finer 
microscopic readings, if such are desired. 

Simmel in 1925, after a careful survey of previous methods, devised a 
technie which does away with many of these disadvantages. In the first 
place, he employs a mixture of salts as they oceur in the blood serum, namely, 
8.2 gm. NaCl, 0.2 gm. KCl, 0.2 gm. MgCl, 0.2 gm. CaCl., 0.1 gm. Nall,PO,, 
and 0.5 gm. NalHlCQ, per liter of water. Such a solution has an osmotic co! 
centration of —0.56° to -0.57° which corresponds to that of normal blood seri. 
Further, from this as a unit (100 per cent or 1.0) dilutions are prepared with 
water, representing 30, 40, 50, 60, and 70 per cent solutions, or, as he expresses 
it, 0.8, 0.4, 0.5, 0.6, and 0.7. Thus one obtains five fluids representing various 
grades of hypotonicity up to isotonic fluid. The osmotie pressure in the dilu 
tions sinks practically proportionately with the coneentration, and_ the 
hydrogen-ion concentration, because of its close approach to the neutral point 
may be disregarded. 

To earry out the test, six erythrocyte counting pipettes are employed 


Blood is obtained from the finger or ear, and the same precautions as regards 
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good flow, ete., are employed as in a regular erythrocyte count. Blood is 
drawn to the 0.5 mark and diluted to 101, a different one of the six fluids 
being employed as a diluting mixture in each of the pipettes. After thorough 
shaking with the ends blocked, the pipettes are allowed to stand at room tem- 
perature for at least an hour, not over two, and then after reshaking to 
distribute the precipitated cells, a count is made of the remaining unhemol- 
vzed erythrocytes in the usual manner by means of a blood counting chamber. 
One thus obtains figures representing the number of red blood cells per eubie 
millimeter of blood after treatment with each diluent. that of diluent 1 or 
100 per cent corresponding to the full red blood cell count. These figures 
represent the resistance picture and, from them and comparison with the 
normal, one may readily detect any increased or decreased fragility. To 
make more vivid the changes in different diseases, ete., Simmel has introduced 
a method of graphie representation. This consists of a column whose height 
represents the total count and which is divided into blocks. The blocks are 
distinguished by different type of lines and show the number of cells per cu- 
bie millimeter remaining in each diluent. 

The advantages of this method are obvious. First, it introduces a better 
medium in that it corresponds to the salt composition of the blood serum. 
Secondly, it may be accomplished without venous puncture. Thirdly, it al- 
lows for a much more precise and accurate reading, which does not depend 
upon the gross evidence or lack of hemolysis. And fourthly, it opens up a 
whole world of finer detail in the study of resistance changes in various dis- 
eases. Not merely maximal and minimal points of hemolysis are observed, 
but finer variations between these points which, as Simmel has pointed out, 
are most interesting and of considerable diagnostie value. Bauer and <Asch- 
ner, also, using a different method, have called attention to the value of sueh 
findings. 

After employing Simmel’s technic for some time as a routine in complete 
blood examinations, it occurred to us that it might be modified somewhat to 
advantage, and, by incorporating the principle of the Ribierre technic into it, 
a combined macroscopic and microscopic method could be obtained whieh 
would have the good qualities of both and do away with the disadvantages. 
We have now been using this modified method for over two years and find 
it very satisfactory in every respect. Others who have become acquainted 
with it have likewise found it satisfactory, and it is at their suggestion that 
we present it in the medieal literature. For the benefit of those who are not 
already conversant with the Simmel method, the complete procedure as mod 


ified will be given in detail. 
PREPARATION OF SOLUTIONS 


One liter of isotonie solution consisting of a mixture of various salts as 
recommended by Simmel is first prepared. This is accomplished by dissolv- 
ing 8.2 em. of sodium ehloride (NaCl), 0.2 gm. of potassium chloride (KCI), 
0.2 em. of magnesium chloride (MgCl), 0.2 gm. of calcium chloride (CaCl.,), 
0.1 gm. of sodium dihydrogen phosphate (NaH,PO,), and 0.05 gm. of biear- 
bonate of soda (NaHCO,), in a liter of double distilled water. The salts must 
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be very accurately weighed and allowance made by atomie weight fo 


water of crystallization This may be referred to as the stock solution. 


r a 


Te 








n\ 


preferably new, glass-stoppercd bottles are then very carefully cleaned 


rinsed in distilled water, and tl 


dried. These are numbered re spectively 100, 70. 65. 60. 3d. 50, 45, 40, 


» 
oe, 


en double distilled water, and completely 


» 
ou) 


(These figures correspond to percentages of stoek solution. Bottles of abou 


Re 


250 ¢.c. capacity are a handy size. In each of them, from the stock solutio: 


and double distilled water by the use of accurate volumetric pipettes, is pr 


pared a mixture representing the percentage of stock solution conforming 


30 ¢.¢. of stock solution in bottle ‘*30.°° 35 ee. in *°35."" ete.. and adding 


Sul 


the number on each bottle. This is most readily accomplished by putting 


++ 


cient water to bring each mixture to exactly 100 ¢.e. Bottle **100,°" of cours: 


contains simply stock solution. We have departed here slightly fron 


nt 


technie of Simmel in that not only 30, 40, 50, 60, and 70 per cent solutions 





+ 


are employed, but also we have interpolated 55, 45, 55, 65 per cent solution 


By thus using a more gradually rising seale, the difference in hemolys 


adjacent tubes is less, finer details of change can be observed and, more: 


the interpolated tube act, in a way, as a check or control on the others. 


is particularly valuable in the lower solutions, where, under the ori; 


method, often great differences in hemolysis would occur. As it is upor 


results of hemolysis in these solutions, especially 40 and 50, that attenti 


focused, and often great differences exist here, the introduction of the 45 
55 solutions adds particularly to the value and interpretation of thi 
(Fig. 1 

The solutions are practically stable if left tightly corked and untou 
however, In removing fluid for the tests they are exposed to the entran 
dust, ete., and after some time may show fine sedimentation or crystalliz 
The bottles should then be carefully cleaned, rinsed and dried and fresh 


tions prepared from the stock. 
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APPARATUS AND PREPARATION FOR TEST 

The following apparatus is necessary for carrying out the test: a Was 
sermann rack as used in the Ribierre method; ten small test tubes, preferably 
about 10 em. long and 1 em. in diameter inside measure, a pipette to deliver 
one «e., and a small pipette made to measure 5 «mm. The last should be of 
sufficiently small bore to make the column of blood measured in it at least 
fem. long, and not so small that discharge of contents is difficult. A very 
satisfactory pipette is that which eomes as part of the Gower hemacyvtometer 
apparatus. Both pipettes should be earefully checked and reealibrated if 
necessary. The tubes must be perfectly clean and dry. 

Having placed the tubes in the rack, starting from the bottle containing 
30 per eent solution, 1 ¢.c¢. is pipetted from each bottle into separate tubes, 
carefully preserving the order. The pipette should not be rinsed in water 
between each bottle, but after blowing out what remains of the fluid in the 
tip, placed directly in the solution of the next higher bottle and rinsed in it 
before pipetting off 1 ¢.c¢. from it. In this way no appreciable alteration of 


the contents oceurs, and a series of 10 tubes, each containing 1 ¢.e. of fluid, 


starting with the most hypotonic 30 per cent solutions and ascending to the 


100 per eent isotonic solution. IS rapidly set up 


CONDUCTING THE TEST 

The rack with the tubes and the 5 ¢.mm. pipette are then taken to the 
bedside. Blood is obtained from the finger, in which the puneture wound 
should be sufficiently deep to produce a free flow. Blood is drawn to the 
mark in the small pipette by means of a nipple placed over the end or a piece 
of small tubing with mouth-piece, and expelled into the first tube containing 
30 per cent solution. The fluid should be drawn into the pipette onee or twice 
to wash out all the cells. The tube is at onee shaken gently until the blood is 
well mixed in the solution. The sueceedinge tube is treated in the same man- 
ner, and so forth in order, until all have received the blood. It is advisable 
to draw blood into the pipette and expel it on gauze between each tube, thus 
rinsing the pipette of any solution from the previous tube. 

As stated above, either a rubber nipple mar be placed over the end of 
the 5 ¢mm. pipette to suck up and expel the blood, or a piece of rubber tubing 
With a mouth-piece may be used. Theoretically, the former method is prefer- 
Ne as it does not allow earbon dioxide from the expired air, which is said to 
er the fragility of the cells, to play any role. The latter method, however, 


Is more convenient and if one takes precautions that expired air is not blown 


th h the solutions, is quite satisfactory and accurate for clinical work. 
READING THE TEST: MACROSCOPICALLY 

Ilemolysis of the cells takes place within a few minutes, so that conelu- 

‘on can be drawn almost at once. It is advisable, however, to assure com- 

pret of the process, that the rack stand at room temperature for at least 

" f hour. At the end of that time it will be noticed that the cells which 

remain have partially settled, allowing one to observe the supernatant fluid. 


The points of initial and complete hemols SIS mas then be readily determined 


ata glance. Moreover, by reshaking the tubes, since exactly the same amount 
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of blood has been added to each, one ean readily judge the approximate num 





ber of remaining unhemolyzed cells. By the turbidity and by the interrela 






tion of these two factors, red coloration of the fluid and turbidity, one Gal 






readily make macroscopic reading and draw conelusions as regards the nor 






( Wie )) 


mal or abnormal fragility of the eryvthroeytes 


























As will be shown later, there is considerable variation in fragility find 
ings even in apparently normal individuals; however, most normal bloods 
vive macroscopic findings as follows: Tubes 30 and 35, complete hemolysis 
no turbidity; Tube 40, practically complete hemolysis with just noticeabl: 
turbidity; Tube 45, well-marked hemolysis and definite turbidity ; Tube 50 
definite hemolysis and well-marked turbidity; Tube 55, slight hemolysis any 
very marked turbidity ; Tube 60, faint trace of hemolysis and apparently con 
plete turbidity, i.e., same as higher tubes; Tubes 65, 70 and 100, no hemolysis 
complete turbidity. 

Even quite slight variations from the above picture, which fall with 


apparently normal limits, may be readily detected in eases of increased frag 





Rack s wing completed macroscopic test Note the turbidity in the upper 
Vsis in the lower, tubs 


ity by the presence of hemolysis in the higher tubes, and in cases of inereased 
resistance by the presence of increased turbidity in the lower tubes. In cases 
of severe anemia, where the number of red blood cells and hemoglobin 
vreatly diminished, of course, the hemolysis and turbidity factors decreas: 
intensity. However, the relationship remains essentially the same, and 
this in mind little difficulty is experienced in drawing conclusions. 

If desired, double or treble the quantity of blood may be added in \ 
severe anemias, but this is seldom, if ever, necessary after a little experi 
The method, therefore, offers macroscopically a quick and practical m 


of determination of the resistance of the patient’s erythrocytes. 
READING THE TEST: MICROSCOPICALLY 


Having completed the macroscopie reading, one may proceed if desi 
to the microseopie determination. This may appear time-consuming to m 
however, with practice it is completed in a comparatively few minutes, at 
need not be carried out until opportunity is provided. It has several «ls 


tinct advantages. First, it does away with the personal factor in Judgmen! 














1e 4 
~] 
~ 


ERYTHROCYTE FRAGILITY TECIINIC 


of turbidity and hemolysis. Seeond, it allows for precise numerical expression 
of the extent of hemolysis in each tube, which is very valuable for the detee 
tion of finer changes of alteration in fragility, as for example in the compari 
son of readings in normal individuals, slight day-to-day changes in the same 
patient, or in following the results of splenectomy on fragility in eases of 
hemolytie jaundice. Third, it allows for the detection of irregular altera- 
tions, as, for example, in hypochromic anemias, as chlorosis, in which the 
lower tubes show an increased resistance of cells, while the higher show in- 
ereased fragility compared with the normal. Thus a wider field of applica 
tion of the test has been thrown open, as pointed out by Simmet. 

The miecroseopie determination is conducted as follows: Each tube is 
carefully reshaken to distribute the cells evenly in the fluid. Within a couple 
of hours of taking the blood, this is easily aecomplished, but after stand- 
ing a longer time it becomes increasingly more difficult, due to firm sedi 
mentation, to get complete separation of the individual cells. It is advisable, 
therefore, if the microscopic test cannot be completed for several hours, that 
the tubes be gently shaken from time to time during the interval. Moreover, 
this prevents the formation of a fine web of fibrin which tends to form on 
standing without agitation for any considerable length of time. 

One then proceeds to count, by means of the regular hemocytometer, the 
number of cells per e.mm. of blood remaining in each tube. The fluid is 
readily removed to the counting chamber by means of a capillary pipette sup- 
plied with nipple. As the dilution is 1 in 200 (more accurately 1 in 201) the 
computation is the same as in determining the erythrocyte count with the 
regular hemoeytometer red cell pipette and is most easily accomplished by 
adding four ciphers to the total number of cells in SO small squares. For 
very accurate work, the average of several enumerations should be deter- 
mined. 

The final result may be expressed either as cells per cubic millimeter, or 
as percentages of the total count. Normal figures, as stated above, show eon- 
siderable variation, but the figures below represent a relatively common 


series. It will be noticed that the figures of cells per ¢.mm. are in thousands. 


Tube: 30 35 40 $5 50 DD 60 65 70 100 
Py mm.! 0) 0 240) 1.000 2 700 $000 $500 1.800 5,100 $900 
Per cent: 0 0 47 19.6 52.9 78.4 88.2 O41 100 96.1 


Interesting is the fact that the highest tube, 100, very often, in facet gen- 
erally, shows a slightly lower count than Tube 70. So far as we know this 
has never been explained. 

Expression by percentages has the distinet advantage that it brings the 
results in all variations of total blood count to a common level. This is val- 
able in anemias, where otherwise we must bear in mind the relative propor- 
tion of total count to the normal in judging the figures per e.mm. of each tube. 

Moreover, the results obtained may be graphically represented by some 
simple scheme as shown below in the accompanying diagrams. The column 
method used by Simmel does not lend itself to this modification because of 
the increased number of tubes, unless one substitutes various colors for the 
Various shadings. 
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ARIATIONS IN NORMAL SUBJECTS 





It has been recognized for some time that considerable differences in th 
fravility of the ervthroeytes exist in apparently normal individuals. In tl 
older methods this was expressed by variations in the points of maximum ai 


minimum resistance. Moreover, as pointed out by Simmel, various investi 


vators disagree as to the extremes which are considered within normal lim 
its \lore rece nithy Leake and Pratt hea published findines using the orleina 
Simmel method. They note extremely wide variations in normal subjects, 


lL also that the ervthrocytes of women are, on an average, slightly mon 


resistant than those of men. 


It seemed worth while to investigate this question using the more precis 


method deserib a above. and consequently carelulls condueted MICrOSCO] 


























tests were carried out on a series of fifty adult healthy males. These 

sisted, with few exceptions, of medical students between twenty and tw 
five years of age. Incidentally, the other morphologic elements of the b 
were enumerated and the hemoglobin estimated. Platelets were counted 
the method of Spitz and the hemoglobin was computed by the Palmer met 
with 14 grams per 100 ©. as 100 per cent. From the data obtained, w 
are too extensive to be given in detail here, averages were compiled an 
teresting observations drawn which will be briefly discussed. 

An average of the fragility findings from the fifty adult males expres 
in percentages of their total erythrocyte counts, together with the averag 
their erythrocyte, leucocyte and thromboeyte counts, and hemoglobin est 
tion. gave the following figures: 

Tube ) ) 10 1") 0 ) 60 65 70 1H0o RBC. W.LBL.C. Plate 


Per Tr lets 


97.94 96.73 5.019 7.576 216,000 
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This is expressed graphically in Fig. 3 of the accompanying illustrations. 
It will be noted, in this and the following diagrams, that the numbers along 
the abscissae correspond to the various tubes as 30, 35, 40, ete., while those 
along the ordinates correspond to the percentage of unhemolyzed cells remaining 
in the solutions. Such a chart may, for convenience, be termed a ‘‘hemoly- 
eram.’’ It will be noted that as one proceeds toward the higher concentra- 
tions, there are comparatively few unhemolyzed cells until Tube 45 is reached, 
and then a rapid rise in Tubes 50 and 55. From this hemolygram it would 
appear that there is always present some hemolysis in the higher tubes, but 
such is not the case. It is merely the result of averaging the figures. 

As regards the individual variations, our findings quite agree with those 
of former investigators. While the majority run close to the common aver- 


about 40 per cent show considerable variation. This led us secondly to 
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I H Hemolygram showing averages of findings with the fifty individuals separated into 
three groups, 


divide the fifty individuals into three groups: the ten showing greatest 
fragility (Group 1), the ten showing greatest resistance (Group IIL) and the 
remaining thirty (Group IL). It was necessary, because of the variation in 
the type of hemolysis curve, to choose some arbitrary point for this division, 
and as the cells on an average are about 50 per cent hemolyzed in solution 50, 


this point was selected as most suitable. 


Averages of the findings in these three groups are as follows: 


30 35 10 15 50 5 60 65 70 100 R.B.C. W.B.C. Plate- Hb 

+000 lets 
Group I 9 O17 0.6 1.84 10.77 53.93 87.26 97.41 98.04 96.03.4,899 7,600 200,000 92.2% 
froup Il 0 0.33 $5 12.24 43.8 81.52 90.64 97.98 99.32 96.57 5,035 7,531 194,000 92.4% 
Group IIl 0 0.32 14.36 48.4 91.09 96.58 97.67 97.8 97.08 97.7 5,082 7,650 202,000 91.9% 


This is likewise graphically represented in Fig. 4. It will be noted that 
there is, in these average figures. practically no difference in the general 
Shape and character of the curves, but approximately a difference of one tube 
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in their positions on the graph. This would lead one to conelude that, although 
differences do exist in the character of individual curves, the essential differ- 


ence, on an average, between the erythrocytes of normal individuals showing 
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Fig. 5.—Hemolygram of individual showing abnormally high uniformity in the hemoly 
points of his erythrocytes. 
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Fig. 6.—Hemolygram of individual showing abnormal lack of uniformity in the hemolys 
points of his erythrocytes. 
greater or lesser hemolysis, is a general displacement of the level of hemolysis, 
while the relation in the number of more fragile to more resistant cells in each 
group remains essentially the same. 
Third, if one studies the character of the curve from each individual, 
one finds in the great majority of cases it follows that shown in Fig. 4. While 
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a small percentage of the cells are more readily hemolyzed and a few are 
more resistant, from 60 to 70 per cent of them have a point of hemolysis lying 
within the difference expressed between three tubes, i.e., a range of 10 per 
cent. In the individuals with less resistant cells this range lies between 
Tubes 50 and 60; in those with more resistant cells between Tubes 40 and 50; 
while in the majority it lies between Tubes 45 and 55. 

Occasional variations from this pieture occur, however, and the findings 
from two such cases are shown in Figs. 5 and 6. We may, for instanee, get 
the eurve with very sharp rise (Fig. 5) which signifies that approximately 
90 per cent of the individual’s cells have a point of hemolysis between two 
tubes, as for example here between Tube 50 and Tube 55. That is, only a 
5 per cent range. Such an individual has an abnormally high uniformity 
isohemolysis) in the hemolysis points of his erythrocytes. On the other 
hand, the opposite exists as shown in Fig. 6. The eurve here rises very gradu- 
ally, signifying a relatively high pereentage of more fragile and more re- 
sistant cells and an abnormal lack of uniformity (anisohemolysis 

Another interesting point is that subsequent examinations were carried 
out on some of the individuals several weeks after the initial examinations. 
The findings were essentially the same and peculiarities in the hemolysis piec- 
ture appeared to be preserved. From this we are inclined to believe that 
individuals, during health, have a more or less constant and characteristic 
hemolysis curve, which possibly is laid down in their constitutional make-up. 

The study of finer abnormalities in the hemolysis picture in various dis- 
ease states, as vividly expressed in the hemolygram, offers a most interesting 


field, and, there is reason to hope, considerable diagnostic value. 
CONCLUSIONS 


1. The technic of a combined MacCroscople and microscople ervthroeyte 
fragility test is deseribed. This is a modification of Simmel’s method. It has 
many distinet advantages over the usual methods now employed. 

2. Normal adult males show by this method a marked individual varia- 
tion in the resistance of their erythrocytes to hypotonie mixed salt solution. 
This variation appears to be specifie and relatively constant. 

3. Finer abnormalities in the hemolysis of an individual’s erythrocytes 


are brought out by this method, which opens a new field of investigation. 


REFERENCES 


Simmel: Die osmotische Resistenz der Erythroeyten, Deutsch. Arch. f. klin. Med., 1923, 
exlii, 252. 

Simmel: Die Priifung der osmotischen Erythrocytenresistenz, Ergebnisse der inneren Medizin 
und Kinderheilkunde, Band 27, 508, Julius Springer, Berlin. 

Bauer and Aschner: Studien tiber die Resistenzbreite der Erythrocyten, Deutseh. Arch. f. 


klin. Med., 1919, exxx, 172. 
Spitz: Eine einfache Methode zur Ziihlung der Blutplittchen, Berl, klin. Wehnschr., lviii, 36, 


1073. 
Palmer: The Colorimetric Determination of Haemoglobin, Jour. Biol. Chem., 1918, xxxiii, 
119. 


Leake and Pratt: Resistance of Normal Human Erythroeytes to Hypotonie Saline Solutions, 
Jour. Am. Med. Assn., 1925, Ixxxv, 899, 










IDENTIFICATION OF CULTURE MEDIA BY THE USE OF VARIOUSLY 
COLORED BEADS 





GLASS 








By Kren D. WetpMan,* M.D. Putuapeneitia 















foe is simply a variant of the more commonly employed method of stain 
ing the cotton stoppers which has been in vogue for distinguishing between 
The disadvantages of the latter method 





different sugar and other mediums. 
are well known; while there is some danger of the stoppers becoming dis- 






placed or mixed up, the more important fault is that they tend to becom: 





bleached or so modified in color as to lose their distinetion. 





The method recommended herewith consists in placing a colored glass 





bead, say red, in the bottoms of the test tubes which are to receive, say, glu 


| { 






cose medium; a blue bead in that which is to receive maltose medium, ete. 





there is not a sufficient number of colored beads available, the difficulty may 





be overcome by using color combinations of beads or multiplying the number 
purchased in the Five and Ten Cent 





of beads of one color. Beads may be 
they are perforated, but obviously this makes no dit 





Stores very cheaply ; 






ference for our purposes. 











OF COPY 





UNIFORM ILLUMINATION 
REPRODUCTION ?+ 
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A DEVICE 

























By VALENTINE SEITZ AND Wo. J. BROWNLOW, CLEVELAND, O10 


aon many years, in copying charts, diagrams, and colored pictures we hav: 
used different kinds of standard studio lights and daylight. Some tim: 






ago we rigged up two perpendicular reflectors with four 200-watt lights 
Ilowever, it was our desir 





each, and obtained fairly satisfactory pictures. 
to eliminate all shadows or reflections in these photographs; therefore ou 







mechanical department endeavored to design an apparatus that would giv: 





perfect illumination and diffusion, and furnished us with the apparatus whic! 





is deseribed below. 

The apparatus consists of a reflector supported on a pipe frame 32 
in height. The reflector, as shown in Fig. l-a, is a rectangular sheet meta 
housing 40 inches by 44 inches with an aperture 16 inches by 20 inclies 
through which the illuminated object can be photographed. The side opp 
Twelve 200-watt lamps are distribut: 


inch 









site the aperture is entirely open. 
within this housing and are so placed that no direct light can be emitted 








*Received for publication, November 7, 1927. 
*From Mechanical and Art Departments, Cleveland Clinic. 
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ILLUMINATION OF COPY FOR PHOTOGRAPHIC REPRODUCTION 


through the aperture. The side in which the aperture is located faeces the 
camera, and the opposite side is directed toward the objeet to be photo- 
vraphed. By the proper arrangement of the reflecting surfaces and by the 
position of the lights, the indirect illumination is made absolutely uniform. 

It is quite essential that the dimensions and angles indicated in the illus- 
trations be retained, and in the final set-up it is necessary to block off the 


light emitted through the tips of the bulbs by means of opaque heat-resisting 


paint. This is especially important when tipped lamps are used, as the lens 





of illuminati: 


tion of the glass at the tip produces a pattern on the illuminated object. 
testing for even illumination, a flat white ground should be placed at the 
large opening of the reflector, and by careful observation at a short distance 
om the apparatus, any shadows or patterns produced may be seen to move 
‘ross the screen as the flat white ground is moved forward or backward. 
Mig. 1-b shows the position in which the twetve 200-watt lights are placed. 
are wired in two groups with the lights alternating. Switches are 
“lat A, A’, by means of which either group can be brought into use. 

In Fig. 1-c is shown a vertical section giving the angle of the walls of the 


rture. 
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In Fig. 1-d is shown a horizontal section giving the angle of the lights 
and their relation to the walls of the aperture. C represents a camera lens 
front projected to the extreme limit within the aperture. It will be noted 
that no light shines into the lens at this point. 

As the maximum consumption of this apparatus is 2400 watts, it is nee 
essary to take the usual precautions regarding the size of the wire and fuses 
used on the illuminating line. For most copying, 1600 watts is found to bi 
sufficient, but in copying objects, or in making ‘‘elose-ups’’ of skin lesions, 


the 2400 watts permits greater speed of exposure. 


rr. ae EOF” 
































2 I’ tograph of illuminating reflector for photographic cop 


object to be copied in place in the press and illuminated by the 
showing the position of the illuminating units, 


The photographie factors for 1600 watts are as follows: 


Aperture f{ 52, process film, 30 to 35 seconds. 
panchromatic film, 25 seconds (k, 5 filter 
commercial film, 25 seconds. 

Ortho. film, 16 seconds. 


This device was designed primarily to illuminate copy held in the press 
described in a separate article, but it can also be used to illuminate any ot! 
object to be photographed. 





AN IMPROVED PRESS FOR SUPPORTING COPY TO BE 
PHOTOGRAPHICALLY REPRODUCED* 


By VALENTINE Seitz AND Ww. J. BrowNtow, CLEVELAND, OHIO 


|* THE Art Department of the Cleveland Clinie we have been striving for 
a number of years to make perfect reproductions of illustrations from 
books and periodicals, principally for lantern slides or for republication. In 
copying a chart or any pieture with parallel lines, the distortion resulting 


from the curve of the page at the bound edge, or from a wrinkle is especially 
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Working drawing of improved press for supporting copy to be 


photographically 
reproduced. 


*From Mechanical and Art Departments, Cleveland Clinic. 
Received for publication, November 1, 1927. 
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noticeable. As we were unable to find any suitable device on the market for 
copying book pages without injuring the book binding, we had one especially 
designed and built by our Mechanical Department, a deseription of which 
follows 


The press (see Fig. 1) consists of a horizontal table or bed A, supported by 


four pipe legs. On this table are mounted two racks B, Bb’, which engag 


” 


with two pinions (, ¢ The pinions are supported by a bracket D, on the 
lower end of a sliding frame &. This frame is of wood with an opening 15 
inches by 17 inches to accommodate a ‘4 inch plate glass, which may be either 
the full size of the frame or only half as large. 

A vertical member, F, which is firmly connected to the bed, serves as th 


rear support for the book or pamphlet to be copied. This rear support is sé 


ess with book in place. 


constructed that one side can be advanced horizontally toward the front 

This is accomplished by means of three lead serews, G’, G*, G*, working 

against a return spring action, 11’, H*, H’. These three lead screws are sin 

taneously operated by means of a chain, 7, which engages with a sprocket 

each of the screws, a crank, J, being directly connected to one of the sprocket 
The purpose of this mechanism is to provide for a difference of as m 

as one inch in the thickness of the two halves of the book to be copied 

removable wood block, A, provides for greater differences. Before the b 

is put in place, the movable half of the rear support is advanced a dista! 


whieh corresponds approximately to the difference in the thiekness of the 


two halves of the book. The book is then placed against this rear support 


and is held in position through the finger-holes in the stationary half of th 





AN IMPROVED PRESS FOR SUPPORTING COPY 


rear support. The glass frame is then racked toward the book by means of 
the handles, L, 1’, with sufficient pressure to prevent the book from dropping, 


M. 


Further pressure is obtained by two pivoted clamp serews and wing nuts, 
photographed at the same 


and the frame is locked in this position by clamping the pinion shaft at 


N,N’. If two opposite pages of a book are to be 


time, the full-sized plate glass is used. For most work the half-sized plate 


elass Is sufficient and with this glass the insertion of the book is much easier, 





é 


‘ 


ws, 
e 


of improved press. 


-Photograph showing respectively the 


can be held from the front instead of through the finger holes in the 


tionary half of the rear support. 

When a page is to be photographed which is larger than half of the frame 
rture, the book can be inserted in a horizontal position with the other half 
tending above and over the back of the frame. 

A shelf, S, can be moved up and down in a vertical slot, V, to aceommo- 


various-sized books and to hold them in position while the frame, FE, is 


x racked into place, 
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CLINICAL AND EXPERIMENTAL 


TUBERCULIN: The Specificity of the Tuberculin Reaction With Special Reference to its 
Histological Picture, Zieler, K. Beitr. z. Klin. d. Tuberk., 1926, Ixiv, 94. 


The author made a comparative study of intracutaneous skin inoculations with ol 
n, triturated colon bacilli and filtrates of cultures of colon bacilli, and micro 
hhotographs of the histologic findings are presented in support of his conclusions. H: 
finds that intracutaneous inoculations with triturated colon bacilli do produce tuberculo 
tissu But this is true not only in patients with all kinds of tuberculosis but in sul 
ects completely free of any sort of tuberculous infection. But it is not fair to compar 
the results of inoculation with a solution, such as that of old tuberculin, with those 
inoculation of the substance of the bodies of bacteria. For the body always responds | 
the formation of tuberculoid tissue to the administration of substances that are not 
absorbed quickly but are only eatabolized very slowly; this is true of bacteria and t: 


turations of their bodies, liver extracts, fats and lipoids, foreign bodies, ete. Therefor: 


skin reactions to old tuberculin cannot be compared with reactions to the bodies of colo: 
bacilli but only with reactions to inoculations of filtrates of colon bacillus cultures. 

Old tubereulin never produces tuberculoid tissue in subjects free of tuberculosis 
and inoculation with a filtrate of colon bacillus cultures does not produce tuberculo 
tissue either in normal individuals or ones infected with tuberculosis, but only a nor 
specific granulation tissue just like that produced by skin inoculations with other so 
tions, such as staphylolysin and trichophythin or dysentery toxin. Through tubereul 
tissue may be produced by different substances and is not in itself specific, yet tl 
tuberculoid tissue produced by inoculation of old tuberculin is specific and is found o1 
in subjects infected with tuberculosis. The positive tuberculin skin reaction is a new 
formed tuberculous focus, for tuberculin cannot produce tuberculoid tissue in an in 


vidual free of tuberculous infection. 


HEMOCYTOLOGY: Leukemoid Blood Pictures In Various Clinical Conditions, Krumbhaai 
E. B. Am. Jour. Med. Se., October, 1926, elxxii, 4, 519. 


In a paper with 9 microphotographs a series of cases are reported showing that: 

In the 10 cases of this series blood pictures were found, which from the apy 
ance of the blood alone would be indistinguishable from one of the various forms 
leucemia. In only three, however, was the clinical diagnosis difficult. 

Occasional nonspecific acute infections may respond with a lymphocytosis rat} 
than a polynucleosis. 

Acute infections may be so severe that myelocytes or even myeloblasts may 

into the blood strain in considerable numbers, especially as a terminal event 

Hemorrhage added to infection, especially in cases of neoplasm, seems to be a 
potent stimulus to leucogenesis. If the stimulus is gradually increased, however, v« 
large total counts can be reached without the appearance of noteworthy immature for 

Inhibition or intoxication of the bone marrow may produce a leucopenia whiecl 
followed by the appearance of very immature leucocytic forms in the blood stream. 

Case 7, agranulocytosis, suggests that certain bone-marrow poisons may cause 
appearance of very young forms in the blood stream without marked leucopenia or sig 
IT grave disease. 

Myeloma may produce a blood pieture which is indistinguishable from my 


leucemia by hematologic criteria. 
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Without better knowledge of the causes of the leucemias, cases associated with in- 


fection may be encountered in which definite differential diagnosis is impossible, even 


after an autopsy has been performed. In other words, it may not be possible to distin 


guish between a terminal leucemoid blood picture (with bone-marrow hyperplasia and 
nfiltration of viscera) and an acute terminal true leucemia. 
Case 10 shows that either leueemia in its aleucemic stage may simulate Banti’s 
lisease, even to the gross and histologic appearance of the spleen or that Banti’s dis 
ase may be followed by leucemia or that it may terminate in an indistinguishable 


eucemotld pre ture, 


for Diphtheria Conva- 


DIPHTHERIA CARRIERS: Shortening the Quarantine Period 
Jour. Am. 


lescents and Carriers, Withers S., Ransom, J. R., and Humphreys, E. D. 
Med. Assn., October 16, 1926, Ixxxvi, 1266. 


The authors call attention to the use of x-ray for the above purpose, the feasibility 


the method depending on the fact that the pharyngeal lymphoid tissue 
radiation was given at 50 em. target-skin 


Is radiosensi 


¥é. \ series of D4 Cases are reported, All 


stance and. filtered through O75 mm. of copper and |omm. of aluminum. In no case 


as more than 60 per cent of an erythema skin dose given; that is, just sufficient to 


iuse some dryness of the mouth and some very slight cervical lymphadenitis in’ some 


HSCS, 
As a rule, treatments were given at the rate of 50 to 100 milliampere minutes to 


ach side of the head weekly. Negative cultures were obtained in an average of 9.5 days. 


LABORATORY TECHNIC 


BLOOD CALCIUM ESTIMATION: The Estimation of Calcium in 
Trevan, J. W., and Bainbridge, H. W. Brit. Biochem. Jour., 1926, xx, 425. 


the Blood Serum, 


A method of estimating calcium is described in which the calcium is precipitat: 
late and converted into calcium carbonate by heating the centrifuge tube in which it 
separated and washed. The calcium carbonate is titrated with acid. 

The method has the advantages that the end-point is more distinct than that of 


oxalate, 


a 
anganate titration, and all washing is carried out with saturated ammonium 
avoiding errors due to the solubility of caleium oxalate in water. 


$v the use of the micrometer svringe 1 ¢.c. only of serum is required and smaller 


antities down to 0.1 ¢.c. will give results accurate enough for most purposes. 
METHOD 


\pparatus: 
1. Small centrifuge tubes 5 em. long with tapering bottom. 


of the tube is of importance; the sides of the conical end must be sufficiently steep 


The shape of the bot 


the oxalate precipitate to slide down to the apex of the cone during centrifuging. If 


oxalate adheres to the sides of the tube, there is a chance of losing some during 


antation of supernatant liquid. The bottom of the tube inside should be just rounded 


Be 2 €4. pipettes. 
3. Glass stirring rods 10 em. by 1.5 mm. made from drawn-out tubing. 
t. Some form of microburette. The final titration for 1 


Rehberg burette would serve; or by 


e.c. of serum consists of 
addition of about 0.25 ec.e. of N/50 alkali. <A 


r 


2 ee. of serum as in the original Kramer and Tisdall method, together with N/160 


~~ = 


i for the final titration, an ordinary 2 ¢.c. burette could be 


used. In this case, how 
the end-point error would be rather larger. 

5. Centrifuge. 

6. Wire holder for tube. 

Reagents: 

1. Saturated ammonium oxalate (3.5 per cent). 
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by Cahen and 


phosphoric 


We prefer the should be titrate 


the standar 
hvdroxict 
, 


produced an 


satisfactory 


r methyl 


e centrifuge tubes, 


red vigorously with on 
nount of fluid adher 
stand for two to three 
for ten minutes. T} 


over eles filter pay 


the very 


then cris 
carbonate 
gh the Bunsen flame 


ionium carbonate wl 


ley parts 

paratively low. Overheating 

very «difficult to dissolve in 
I at 


The tube is cooled, 1 


inutes, When the solution 


henol blue ~ dded 
is O.O16 
onto one 
, the 
re ti 
Ision on a 
t iis ize ane the 


of drops o 
by coating the exterior of the 

be either the finest steel hypod 

micrometer svringe. The latter is pr 

filled to the tip when the titration is begun. 1 


where the solution has a color intermediate between thos 


vith a coneentration of bromphenol blue equal to tl 
The difference between the titration figure so 


alone gives the amount of caleiun 


s desertbed 1 \ ch the ecalelum is pre } 


carbonate by ‘ ¢ the centrifuge tube in 


aleium carbonate titrated with aeid, 
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The method has the advantages that ie end point is more distinct than that of a 


permanganate titration, and all Washing is carried out with saturated ammonium oxalate, 


thus avoiding errors due to the solubility of calcium oxalate in water. 


By the use of the micrometer syringe 1 ¢.c. only of serum is required and smaller 


I] give results accurate enough for most purposes. 


quantities down to 0.1 e.c¢. wi 


LEPROSY: Blood Chemistry Studies in Leprosy, Paras, E. M. Philippine Jour. Se., 
June, 1926, xxx, 219. 


The sera of 100 lepers and 17 normal persons were examined and the results com 


7 


results collected brings out the following facts: 
correspondence be traced between the blood findings and the dura 


tvpe of leprosy, or the antileprosy treatment, 
The average values for nonprotein nitrogen, urie acid, atinine, and sugar for 


vhat high, although Higknys aividdtual cases showed nor 


of the leper vroups were somewlha nig 


al values. 

«. The average val for nonprotein are markedly high, 
only in the group of Lepr With nephritis, ul in the group with lepra reactions. 
The group average except as above stated, and 


ame are nor 


PARATYPHOID FEVER: The Diagnosis of Infections with B. Paratyphosus and Allied 
Organisms, Piney, A., and Berrie, A. R. Folia. Hermatol., Leipzig, September, 1926. 


authors consid ie followins lood picture as characteristic of paratyphoid 


ad condit 


otal number f u s is always | . j iften sinks below 4000 per e.mm., 
ember that 
avery transient 
The qualitative picture 
The neutrophilie leuco 
there is a steady and ations until 
t fever, 


"he eosinopl lie leucocytes almost convalescence when 


ordinary postinfective eosinophilia occurs. 


The monocytes (large hyaline leucocytes of quantita 


changes parallel to those of the neutrophiles. 
he first and second ‘ then rise to 


The Iymphoevtes gradually fall during t 


bers always relatively and often absolutely higher than nor more 


rous than the neutrophiles. 


LEPTOSPIRA: Leptospira: Methods of Examination: New Habitat of Free-Living 
Forms, Coles, A. C. grit. Jour. Trop. Med., June 15, 1926, xxix, 170, 


Slides must he absol tely clean I 


lake two or three clean slides of about the same thickness; on one make a mark 
a grease pencil towards the end. Place this slide on the stave of the microscope, 


| Somim. objective and ocular No, 2 


h may be inclined at a comfortable angle: with the 
na good, dark background, with, of course, the tube of the microscope pulled out 
correct extent for an uncovered object (which will be about the full length of the 
ibe on the Continental-sized microscope). Having everything in adjustment, re 
the slide. On this slide, or on another clean slide, spread out a drop of the material 


ning leptospira in as thin a film as possible. Examine this, at once, under the dark 


nd obtained as above by a dry condenser with a stop and bull’s eve, and the spiro 


s will appear remarkably clear and sharp, much better than when examined with a 


rglass and shorter tube. It is very interesting to follow the rapid movements of a 
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the low magnification, and to notice that as soon as the film begins 
ike, almost perfeetly straight structure, not the least like a spirochete, 
itself into coarse spirals and, immediately the film dries, the leptospira 
instantaneously in appearance from a delicate silvery-white organism to 
thick, yellow structure quite unlike the spirochete in the living cond 
the film is dry, the position of the spirochete under observation by 

ing around it with a diamond marker, or its exact position logge 

the slide, fix and stain the film, and examine the same organis 

ion, with the oil immersion objective. 

parations.—Leptospira, like 'T. pallidum, are not easily or readily staine 
to fix the film while it is wet over csmic vapor, or Over 
seconds, and then dry in absolute or methylie aleohol for five to ter 


sequently staining in Giemsa in the usual way, i.e., one drop of the stair 


silver staining is deseribed: 
alcohol-fixed thin film in a wide-mouthed bottle containing 
water 100. Allow it to remain three or four hours or more 


mordant the deeper will be the staining, but also the mor 


the tap; then rinse well with distilled water. Pour on tl 
ollowing silver solution: To a solution of silver nitrate, * 
water, add a few drops of concentrated ammonia till 1 
es when the solution is thoroughly shaken. Now add 
a few drops of fresh silver nitrate solution until the result 
allow the silver solution to act for three or four minut: 
ation will turn a faint yellowish-brown, Thoroughly wash the slide w 
When examined, the leptospira are clearly seen. 
ion a permanent one, to remove any staining of the bac! 
blacken the staining of the leptospira, place the slide in ordinary toning 
used in photography. To about one ounce of water in a developing dis 


a 


a 10 per cent solution of ammonium sulphocyanide and 2 drops of a 
1 dr.). Allow the slide to remain in this until the film is blaecken 
minutes. Wash well with water, then pour on a 5 per cent solution 

la, allow it to act for a minute or so. Finally, wash well and dry. 
of staining or impregnating with silver has given most beautiful pri 
leptospira in water, in which the spirochetes can be picked out with 


qu I 
and which show under high powers the 


minute spirals very distinetly. 
absolutely fool-proof, the solutions will all keep indefinitely, and the ex: 


the solutions, or the time of their action, seems of no importance, 


HOOKWORM: Quantitative Determination of Hookworm Ova In Feces, Hung, 8. L. A 


u. Tropen-Hyg. 1926, xxx, 399. 


d amount of feces is emulsified in the usual way with concentrated 
hallow dish or tin vessel is filled with solid parattin in the surfaee of whi 
ade of sufficient size to hold 2 gm, of feces, 
ression is filled with feces and three coverglasses floated upon the surf: 


f 
ol 


ved after ten minutes, the number of ova counted and the number 


ount of feees ealeulated from the three. 


IRON IN BLOOD: Micro-estimation of Iron in Blood, Smirk, F. H. Biochem. Jour. | 


don, 1927, KXXI, of). 


The method depends on the rapid oxidation of blood proteins by ammonium pe! 
phate and nitric acid, with subsequent colorimetric estimation of iron as thiocyanat: 


the presence of acetone, against an artificial color standard. This enables a series 
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estimations to be made using the same standard whereas alternatively for accurate work- 
ng it becomes necessary to make an iron standard for each sample: 

Two-tenths ¢.c. of blood is delivered from a standardized pipette to the bottom of 
a 414 or 5 inch Jena or Pyrex test tube. The pipette is washed by sucking two or three 
lrops of water up and down the pipette from a small centrifuge tube, and then trans 
ferring these by the pipette to the Jena tube. The process of washing is repeated twice. 


a well mixed sample of powdered ammonium per- 


Thirty-three hundredths gram of 
sulphate is added to the contents and washed down to the bottom of the tube with 2 c.e. 


of coneentrated nitrie acid. 

The mixture is gently heated with moderate shaking until the protein is dissolved 
ind the solution is clear. The tube is clamped in a retort stand and heating is continued 
for about one minute, air being bubbled through the solution from a fine eapillary tube 
n order to prevent bumping. The solution darkens slightly in shade and then grows 
ighter again. This may be taken as an index of complete oxidation though the slight 
olor change is not always noted. The flame is withdrawn and 6 c¢.c. of distilled water 
are added from a burette, the stream of air ensuring mixing. The capillary tube is then 
withdrawn and inserted without washing into the next of the series of samples. 

The first sample, which has now been boiled and diluted with 6 ¢.c. of water, is 
poured into a 50 ¢.c. flask and the test tube washed out three times with 2 ¢.c. of distilled 
vater from a burette, each time adding the washings to the 50 ¢.c. flask. The test tube 

then placed on clean blotting paper by the flask ready for the final washing with 
etone, 

When all the samples are dissolved and delivered into 50 ¢.c, flasks, 25 ¢.e. of acetone 
re taken in a small measuring cylinder and the first of the series of test tubes which 
is already been washing with distilled water is washed out again with the acetone, the 
vhole 25 ¢.e. of acetone washings being delivered to the first flask which is then gently 
haken and immersed in cold water for five minutes. Then 5 e.e. of coneentrated am 
onium thioevanate solution (24 gm. per 100 ¢.c. of water) are added and the volume is 
ade up to the 50 ¢.c. mark with distilled water. The iron estimation is then made 
colorimetrically against an artificial standard, consisting of a mixture of cochineal, 
ethyl red, and hydrochloric acid dissolved in an equal mixture of acetone and water. 
rhe proportions are as follows: 

Four ¢.c. cochineal solution (British Drug Houses’ Indicator). 

Three and two-tenths ¢.c. methyl red solution (British Drug Houses’ Indicator). 

Four c.c. dilute hydrocloric acid (1 in 5) 

This is diluted with equal parts of acetone and water to the approximate depth 
color required and a final adjustment of tint is made by adding drops of methyl red 
the orange tint predominates, and of cochineal solution if the red is too clear. The 
or is permanent and indistinguishable from that of the thioevanate. 

Before the ammonium thiocyanate is added to the first of a series of estimations, 
is best to add the acetone washings to the second of the series so that this may be 
oling while the colorimetric readings are taken on the first sample. 

Finally 1 ¢.c. of a solution containing 0.1 gm. of ferrie iron per liter (v. Fowweather) 
added from an Ostwald pipette to a Jena tube. Then 0.33 gm. of ammonium persul 

hate and 2 ¢.c. of concentrated nitrie acid are also introduced and these are boiled down 
about 2 ¢.c. as are the samples containing blood. The solution is made up to 50 e.e. 

s already deseribed and compared with the artificial standard. A blood sample of equal 
to this iron sample eontains 50 gm. of iron per 100 c«.e. of blood. 

In explanation it is well to point out that ammonium persulphate as supplied by 
anutacturers contains minute traces of iron. Hence, a well-mixed sample must be used 

the error balanced by a similar addition to the iron standard. Tron-free nitrie acid 
also gives a slight coloration with thiocyanate which is corrected by the nitrie acid in 

standard. 

Caleulation: The colorimeter is set at 15 for normal blood or 2 mm. for anemic 


The total iron minus the added iron equals the iron in gm. in 0.2 @.e. of blood. 
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SYNOVIAL FLUID: Comparative Studies Between Synovial Fluid and Plasma, Allison, 
N., Smith, F. F., Dailey, M. E., and Kennard, M. A. Jour. Bone and Joint Surg., 
t, 75 

nonprotein nitrogen have been determined in plasma 

twenty-three instances. 
svnovial fluids is less ¥ mit of the plasma. Th 
of the plasma. This inverse relationship of pre 
at found between plasma and peritoneal effusions, 


fluid, and is probably influenced by the Donna 


in the synovial fluid. 
nonprotein nitrogen is appre { ly equally distributed between plasma ar 
fluid. 


The hyperglycemis i by } a ois accon dd a rise j ar content 
synovial fluid. 
nstancs if bacteris infected ds the var content was marke 
the sugar content was 
content of the cerebrospinal fluid 
tuberculous 
suggested that determinatio ugar content of synovial fluids 


liagnostic value as ¢ id » of bacterial infection. 


CHOLESTEROLEMIA: The Colorimetric Estimation of Cholesterol and Lecithin in Blood 
in Connection With Folin and Wu’s System of Blood Analysis, DeToni, G. M. Ju 
3iol. Chem., 1926, Ixx, No. 1, 207. 


quantity of blood (5 to 10 ¢.¢.) is dealbuminated by the techni 
The filtrate must be passed through a filter which has been thoroug] 
The filtrate may be kept for the determination of urea, sugar, et 
precipitation has taken place must then be rinsed out sever 
and the water thrown onto the protein precipitate. WI 
ill wet, pre an It aper are placed in a small mortar and mixed careft 
‘a osand, previously cleansed thoroughly of 
mogeneous paste obtained, more or less thick, according to the qu 
sand added. 
paste is placed for one and one-half to two hours in an oven at 100-105 
Afterwards triturate it carefully and transfer it to a thimble for extraction, stop] 
ip the free aperture with cotton free of fat. Use the Kumagawa-Suto apparatus 
the extraction and employ redistilled chloroform. The extraction should take at 
two hours; care must be taken to see that the siphon is in perfect working order, ot} 
wise prolong the period of extraction. When the latter is finished, the surplus chl 
form must be distilled until only a residue of 10 to 15 e¢.c. remains. This is transfe1 
to a 50 or 100 e.c. volumetrie flask, according to the amount (5 or 10 ¢.ec.) of blood 
for the precipitation. The extraction flask is then washed out with 10 ¢.c. of chlorot 
three separate times, the washings being transferred to a volumetric flask. The 


tion in the flask is finally brought up to volume, 


DETERMINATION OF CILOLESTEROT 


Exactly 10 e.c. of this chloroform extract are measured out into a small flask; 4 


of acetic anhydride and 0.2 ¢.c. of concentrated sulphuric acid are added. This is 


put into a dark place for half an hour at a temperature of from 20 to 30° C. The « 


s compared with that of a standard solution composed as follows: 0.15 gm. of pu 
cholesterol (Merck) is dissolved in 100 ¢.c. of redistilled chloroform and put into sI 


bottles containing about 15 ¢.c. each. These are closed with glass stoppers, sealed © 
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arattin, and kept in an ice box. By taking 10 ¢.c. of this original solution and 
g up to 100 ¢.e. with redistilled chloroform the 


the latter contain, therefore, 


bring 
standard solution is obtained: 
exactly 1.: gy. of cholesterol 


l. 
The calculation is sin ple, since 10 ce. of chloroform extract equal 1 ¢.e. 


DETERMINATION OF LECITHIN 


The amount of lee hy j another portion of this chloroform extract 


can be deter 
ned by en plovin e one ) he ni miethods 


recommended for this purpose, White 
rn’s phosphorus method, t: vu . of the extract is preferred, 


BLOOD AGGLUTINATION: The Influence of Various Factors Upon the Hemagglutina- 
tion of Red Blood Corpuscles, Higgins, C. C. Am. 


Jour. Med. Se... October, 1926, 
elxxii, No. 4, 510. 


The following factors were investigate 


1. Saturation with various vases, some the rapidity 
which clumping ove 


Pemperature: veratures tend mperatures crease the 
litv of agglutin: 

Dilution: The proportion 
ilution. 


$4. Defibrination: Has a negligible 


The author concludes that hemagglutination in it is influenced by various fae 
Change in temperature has perhaps the most marked effect. 
In the grouping of blood samples the temperature of the not be ex 
sively elevated, as elun ping is delaved. 


Various gases have a definite effect on hemagyg! ion, cither prolonging it or 
ing to hasten the process, 


POLIOMYELITIS: Further Studies of the Poliomyelitis 


Precipitin Reaction, Rosenow, 
E. Cc. Jour. Infect. Dis., June, 1926, Ds 


xxxvili, No. 6, 532 


The results of the precipitin reaction with immune horse serums and extracts of 
pharyngeal swabbings in community and institutional outbreaks of 


poliomyelitis, 
| positive in nearly all frank and abortive ¢ 


ases at the time of the attack, in a 


percentage of normal contacts and in persons not exposed to the disease at the 


when cases occurred. It proved negative in nearly all of the cases in 


from two to 
weeks after the acute attack had subsided 


and in normal persons soon after the 
i¢ had disappeared. In one epidemic, the incidence of positive reactions generally 

found low shortly before the occurrence of the first case, 
2 


high during the period of 
pidemic and again low after the epidemic had 


subsided. The increase in positive 
ons as cases of poliomyelitis developed and the decrease as poliomyelitis disap 
occurred rapidly and seemingly independently of exposure to the disease, in 
households in the country as well as in the urban populations. Persons who 
negative to the precipitin reaction on entrance into the epidemic zone soon became 


e and reactions resembling abortive attacks of poliomyelitis were common in chil 


The number of positive reactions in persons who came to the Mavo Clinie from 


separated communities was relatively high during the latter part of August when 


elitis was generally prevalent and much lower during the latter part of October 
poliomvelitis had 


largely disappeared. After the epidemie in 
and the precipitin reaction in 
| 


Rochester had sub 
the population had become largely 
number of a positive precipitin reaction was high. 
n certain instances poliomyelitis occurred without exposure within from five to 
lays after the presence of the streptococcus was demonstrated in the throat. 
ated swabbings showed that the carrier state lasts usually from one to three weeks 


I mal persons, 


negative, cases 
south of Rochester where the 


Immunity to poliomyelitis and the occurrence of the organism in the 
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run parallel. The positive reactions during epidemics in adults, who ars 


e, and in children, who are relatively susceptible, were found near! 
persons who had had poliomyelitis became carriers of the streptococe 


like persons who had not had the disease. 


FLAGELLA STAIN: A Modification of the Casares-Gil Flagella Stain, Thatcher, L. M 
stain iy el nology » OM tobe i. 1026, i, No. }, 143. 


The Casares-Gil chnie for staining flagella is, perhaps, better known 


| 60 per cent, 40 @.e. 


alcohol by trituration in a mortar, adding 10 « 


rest slowly. This alcoholic solution may be kept 
four parts of water, filter off precipitate and collect filt 
seconds. 


fuchsin, 


accident the writer discovered lat preparations far superior to tl 


above technie were obtained if, in treating the films, a one-to-one wat 
mordant was used instead of one part to four of water as called for 
mula. The only drawback to this modification is that filtration is 


excellent quality of the preparations obtained in tl 


lis Inanner W 
use, 


MERCUROCHROME: The Present Status of Mercurochrome-220 Soluble, Davis, H. 
Am. Jour. Med. Se 


s« ptembe r, 1926, elxxii, 540. 


There is experimental evidence of the value of mercurochrome-220 soluble intraven 
treatment of septicemia and other infections. Other equally convincing experime! 
point to the fact that it is not bactericidal in blood, and that its use is not unatte 


Many clinical re ports show miraculous cures, others have no benefit, and in s 


ably hastened death. Therefore, treatment with merurochrome must st 
in the experimental stage. Because of its dangers it should not be used 
| should be reserved for desperate cases. 


is dangerous intraperitoneally because of the local irritant action 


very severe general reaction. 


wounds, sinuses, or serous cavities, the 


dose should be limited to 5 n 


weight, as it is easily absorbed, and if too much is used, it may | 
stomatitis. 

The aleohol-acetone-aqueous solution of mereurochrome recommended by Seott and 

is a very satisfactory preoperative skin antiseptic. However, it should not be injecte 

along with a local anesthetic, as it 


4 


the nose, urinary bladder, vagina, and so forth, 


wive nreeipitat 
give a preeipitate, 
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The Duodenal Tube 


1)" EINHORN reviews his contributions to the development of the duodenal tube 
its 


diagnostic and therapeutic use. This work began with t 


g ie construction of the 


iodenal bucket. Among the more recent of his instruments may be mentioned the pylorie 


dilator and the double balloon pylorie dilator. The normal pylorus admits a balloon with 


cireumferenee of from 52 to 54 millimeters. In relative stenosis balloons larger than 44 


llimeters encounter resistance. This instrument is then of value in recognizing stenosis 


If the balloon is inflated still further, the pylorus can usually be pulled 
villoon upward almost to the cardia without much force and without pain 


the patient. This, when it oecurs, would indieate that the 


pylorus is free from adhesions 


all bladder or liver. On the other hand distinct pain following traction on the 


dis 
nded ps lorie balloon suggests ad] 


lhesions around the pylorus or duodenum, 
The same instrument is of use in the treatment of cardiospasm, often passing into the 
mach when esophageal bougie or stomach tube has failed to so do. 


Dr. Einhorn recommends stretching of the pylorus with his pylorie dilator in eases of 


orospasm not accompanied by fresh ulcer, in healed medical uleer, 


in beginning benign 
of the 


pylorus and in advanced benign stricture of the pylorus when for any reason 
ition is contraindicated. 

The jointed intestinal tube which may be allowed to pass to any length makes it 
ssible to trent severe cases of ulcerative colitis by irrigation from above, thus avoiding 
ostomy or cecostomy, 

The author also deseribes an instrument for obtaining stomach and duodenal contents 
iltaneously through the same tube. He has perfected ‘‘the gastrie introducor,’’ an 
live of a duodenal tube and used to push 
tube into the stomach when the patient finds himself unable to swallow the tube. The 
cator is then removed, leaving the tube in place. 


The 


leator Which may bye loosely attached to the 


intestinal delineator is a long wire thread which will demonstrate with the aid of 
scopy the entire course of the intestinal tract. 

At the end of the delineator is a small metal ball. Normally this passes ahead of the 
l at all times so that in the small intestine the thread stretches out 
vithout eurls or kinks. 


as one eontinuous 
The author believes that in intestinal obstruction the stoppage 
ball with consequent tangling of the thread and the advance of the thread beyond the 
t this point would be of diagnostic import. He finds its chief 


osis and study of eardiospasm and pylorospasm. Here the very 


usefulness in the 


fine copper thread 
ates the contour of the lumens of these two valves more clearly than does the opaque 
Ile believes that earlier stages of spasticity of the pylorus can be recognized than with 
ntrast meal. Furthermore study of the valves can be carried on over a longer period 
termittent spasticity may be thus demonstrated. 

1 


e technie and results of duodenal alimentation as ce veloped by Einhorn are presented 


*The Duodenal Tube and Its Possibilities. By Max Kinhorn, M.D Professor of Medi- 
New York Postgraduate Medical School. Visiting Physician to the Lennox Hill Hos- 
New York. Cloth. Illustrated. Pp. 206. F. A. Davis Company, Philadelphia. 


Note: In so far as practicable the book review section will present to the reader (a) 
resting knowledge on the subject under discussion, culled from the volume reviewed, 
b) description of the contents so that the reader may judge as to his personal need for 
lume. 


We trust that the scientific information printed in these pages will make the reading 
f desirable per se and will thereby justify the space allotted thereto. 
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The Bacteriophage and Its Behavior* 


been recognized smallest form of animate matter, the 


nm any conceivable state smaller 


viruses kept this question to the fore. 
even mi 1 corpu exist or can life even exist in a dissociated state 
chemical unit ithout arly detined corpuscular limits? 


As long as \ : len 


we attempt tur infravisible forms of life, even with the 


, 
ling with visible phenomena, our knowledge is direct, but whe 


microscope, ¢ onelusions must 


inferential. 
know of 
knowled 


i living lement of about 


eriul cell at a single point multiplyi 
times intracellularly, disrupts the bacter 
free to enter new hosts 


resent. i » intestinal tr: inimatls, 


requires the presene bacterial HW. on baeter 
transplantable This would not be the ca 
ll an amount a indred billiontl 

Pension * bacteria 


Ist he dissol 


With bacteriophage implanted into a susceptible bacteria ilture, after thirty minut 
of contact the bacteriophage corpuscles have entirely disappeared from the liqu 
After sixty minutes the situation is the ime. After ninety minutes the corpuscles | 


almost 


ppeared in the liquid, and their number is eighteen times greater than was t 
In other words each inoculated corpuscle has vielded eigh 


interval of one and one-half hours the 


chemotaxis, that it enters the cell at one yy 


ruptures the cell almost with explosive violence. 
As the phag ontinues to grow, it does so not in a continuous, progressive fashion | 
sudden iecessive increments, these sudden jumps being expheable on the hypothesis 


intracellular. 


! timated at between twenty 


iS peen esti 
aus that of the protein micel 
if bacteriop) ulence for bacteria, and the latt 
acquire a resistance former. The virulence of bacteriop 
may be enhanced for any bacteria by repeated passage through t 
bacteria as a pabulum. species have already been found suscept 


to bacteriophag 
an electronegative protein colloid. Its resistar 


destructive agents is is that of bacterial spores. Whatever its nature, 
element possesses those characteristics which we usually consider as associated wit! 
a heterologous medium and of adaptation, the p 


lic ition, and a vy trinbility of characteristies. The fact that the bacterio; 


These are the power of assimilation in 


of multip 


to be a simple protein micella and that it is a living 


corpus le ha been demonstrated 
how that the cellular concept is erroneous. Life results from a particular physical-chet 

There ippears o be but one species of bacteriophage. , 
unlimited number of races, the special characteristics of each being acquire 


daptation. 
intestinal tract, but it may pass 


After parenteral i! 


The m ‘ al i I ( bacteriophage is the 


ues Without detectable disturbance. 


ind its Behavior. By F. d'Herelle, M.D. Translated fro: 
Ph.D., Associate Professor of Bacteriology and Immur 
Cloth Pp. 629 Published by the Williams and W 


*The Bacteri 
French by Georg 
School of Medicins ‘ niversity 
Co Baltimore, Md 
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tion the bacteriophage corpuscles behave like the spores of saprophtyic bacteria. They 
disappear quickly from the circulation and are last found in the liver and spleen. The aetion 
f bacteriophage in disease, such as bacillary dysentery, however, depends upon the virulence 
f the particular bacteriophage which happens to be present against the dysentery bacillus. 


Phagotherapy has given very promising results fm the treatment of the bacillary dysenteries, 


staphylococcus infections, and in bubonie plague, 
These are but the high lights. There is a wealth of interesting material in d’Herelle’s 


onograph, The translation, made by George Hl. Smith, is of particular excellence, 


Hunter Tod’s Disease of the Kar’ 


penne Dr. Tod’s death Dr. George C. Cathcart has edited and rewritten this well-known 
K British textbook on the ear. The opening chapte rs deal with the plivsic s of ucousties, the 
natomy and embryology of the ear, the physiology of the ear and the theories of hearing. 


ere follows a chapter on methods of examination which, while not discussing the more 


usual tests or those of doubtful value, describes cieurly and concise lv those generally used. 
Phe remaining chapters deal with diseases of the auricle, the external canal, the middle 


r, the mastoid, and with intracranial disease of otitie | 


origin, This includes disease of 
internal ear and the auditory nerve. There are also cehapte leunf-mutes and diseases 


itSCS 


the nose and nasopharynx in their relation to dise: 


Su: face Equilibria of Colloids* 
1° NOUY’S monograph deals with his researches in physical chemistry and the physies 
of colloids at the Rockefeller Institute. The major portion of his book will be of in- 
est chiefly to physical chemists, biologists, and physicists for it is highly technical. How- 
r, the concluding hypothesis which he presents as a result of his studies is of interest 

ill students of life. 

Until comparatively recently the conception of life was cellular and the doctrine omnis 
ila ex cellula was generally accepted. At least twenty years ago, however, Victor C. 
Vaughan and others hypothesized that life may exist in more minute form than the cells 
s we know them today. The experiments of d’Herelle on bacteriophage show concrete 
lence that this assumption is probably correct. The observations of various workers, 
ticularly French workers, on the granular form of the tubercle bacillus contribute to the 
ne end. Dr, DuNouy enables us to understand how cells may be formed from protein 
terial which originally was nonecellular. He concludes that this is primarily a matter of 
surface equilibrium of colloids. The most probable configuration of colloidal equilibrium 
e cell form. The dynamics of surface tension cause a concentration of protein at the 
face of a droplet such that the surface layer becomes 300 or 400 times more viscous than 

e interior. 
The entire work is of great interest, but this conception of the original development of 


cell during the evolution of life is probably the outstanding feature of the author’s 


Pernicious Anemia} 


ige, 18 low because 


‘ 
= 


; ew color index in a secondary anemia, such as anemia due to hemorrh: 
( 


red blood cells are replaced easily and quickly while a 


longer time is required for the 
regeneration of iron-containing hemoglobin. The high color index in pernicious anemia and 


*Hunter Tod's Diseases of the Ear. Revised and largely rewritten by George C. Cath- 
M.A., M.D., Consulting Surgeon to the Throat Hospital, Golden Squar Late Membe, 
Special Aural Board, Ministry of Pensions Second Edition, Illustrated. Cloth. Pp. 
Humphrey Milford, Oxford University Press. 

Surface Equilibria of Biologic and Organic Colloids By P. Lecompte DuNouy, D.Sc., 
introductions by Dr. Alexis Carrel and Professor Robert A. Millikan Cloth. Pp. 2:12 
Chemical Catalogue Company, Inc., New York. 1926. 

tPernicious Anemia. By Frank A. Evans, M.D. Cloth. Pp. 17s The Williams 


and 
Kins Company. 1926. 





900 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


infections and in the later stages of prolonged infections may be ex 
functional activity of the blood-forming organs in the presence of 
iron metabolism. <A high color index does not necessarily mean th 

hemolytic, due to increased destruction of blood, but indicates on 

ition and slow development. In anemia, particularly in perniciou 

of blood takes place within the body and the iron is conserved 

inemia is a disease of adult life, probably never occurring earlier than the fou 
ind be 


decidedly infrequent in the aged. 


ng 
logie picture in pernicious anemia is varied and there are mai 


as the blood changes, the absence of hydrochlorie acid in the gast 


if iron-eontainir pigment in the reticuloendothelial cells, 


ig 
museles and parenchymatous organs, there are certain patholog 
explained as dependent on some as yet unknown cause. Thies 
viscera and muscles, erythroblastic changes in the bone mart 
degeneration in the white matter of the spinal cord. 


al cause of pernicious anemia but several suggestive facts 


etween this disease and the anemia associated with Diboth: 


sprue, and the so-called pernicious anemia of horses encounte 
| 


the presence of larvae of certain flies within the stomach 


or parasitic etiology with the consequent absorption 


been suggested that pernicious anemia is a manifesation of chro: 
ng from the absorption of foreign proteins from the bowel. A hig 
iition is that tyramin will produce in guinea pigs an anemia closely 
pernicious anemia. Tyramin has been isolated from putrifying meat 
m tyrosin by the action of certain bacteria. The colon bacillus is in t 
powerful hemolytic agent may be produced within the intestine. 1 
the colon bacillus is the lower intestinal tract. It has been suggested t 
it invades the upper intestine it becomes a harmful organism I] 
pportunity to act upon the incompletely digested proteins. 
nemia have been found to possess strictures in the intestine. Ex) 
ten centimeters above the ileocecal valve, sometimes pro 
ave been a hemolytic anemia. In those dogs in which this occurred 
il flora of the small intestines was the same as that in the colon. In those dogs 
h no anemia resulted the flora remained normal. 
Red blood cells of normal animals which have passed through the spleen and 
1 from the splenie vein are found to be less resistant to hemolysis than are tho 
culation. Removal of the spleen increases the resistance of red cel 
These findings suggest that the spleen weakens the resistance of the red 
and that this is a factor in the hemolytic anemias—that they may be due to a hypersple: 
While this is possibly true, it may not be a factor of great importance in pernicious 
for here the resistance of the red cells to hemolysis is increased rather than dimin 
Furthermore clinical improvement does not constantly follow splenectomy. 


( 


anemia there is an inerease in the degree of unsaturation of t 


Oleie acid shows greater hemolytic activity than does stearic acid 


of unsaturation. Lamar has shown that the hemolytic power of 2 
soap varies directly with its degree of unsaturation. Removal otf 
spleen lowers the degree of unsaturation of the fatty acids of the blood, and the result 
increase in the total fat and cholesterol. Cholesterol under some circumstances is a }) 
ful antihemolytic agent. Thus, after removal of the spleen we observe a diminutior 
hemolytic agent and an increase in the quantity of an antilemolytie agent in the blood 

However, there is much contradictory evidence and it must be recognized that the « 
role of the spleen in hemolytic anemias is not clearly known. Probably many extras} 
factors also play a part. Turk has said ‘‘The hemolytie diseases are the children, an 
spleen is their mother, but the father is still unknown, and possibly there ares 


’? 


fathers. 
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The hemolytic anemias may not necessarily be due to an inerease of hemolytie sub- 
stanee in the blood but equally well to a decrease in any antihemolytie substance which 
hould be present. The total amount of cholesterol, an antihemolytie substance, in the blood 
f patients with pernicious anemia has been shown beyond question to be lower than that 
n normal blood. 

Blood cells appear to take an active part in lipoid metabolism and where their number 
s diminished each assumes a larger share of the work, there being apparently an increased 
meentration of lipoid and lecithin in the red cells. Possibly in anemia the hemolytie fatty 
eids whieh are normally held in the blood plasma in combination with cholesterol are taken 
ip in greater quantities in the red cells, with consequent destruction of the latter. The two 
tissues which contain more lecithin than any other in the body are the envelopes of the red 
ells and the sheaths of the nerves. The two outstanding changes in pernicious anemia are 
le hemolytic anemia and a diffuse sclerosis of the spinal cord. Lysis of the erythrocyte 
ppears to be dependent upon the presence of certain lipoidal substances within the cells. 

Whatever the ultimate cause of pernicious anemia may be found to be, it seems probable 
at some disorder of splenie function and of the lipoid metabolism of the body will be found 

be of pertinent interest. 

Dr. Evan’s volume on Pernicious Anemia is essentially practical and covers the sub 
et from various clinical angles. He discusses the usual routine methods of treatment going 
to considerable detail with transfusion and its results, and mentions other procedures 
ich have shown more or Jess promising results, such as iodine treatment and cholesterol 
edings. The reviewer recommends particularly the author’s diseussion of the meehanism 
sponsible for good results after transfusion. This can no longer be considered merely 


replacement of lost blood. The resultant biologie reactions are of far deeper significance. 


Hydrogen-Ion Concentration of the Blood in Health and Disease* 


HE authors describe this small volume as intended as a convenient outline for those 
readers whose interest has been clinical rather than physiologic. The reviewer feels that 
se clinicians who will read the volume in the hope of finding therein a simple, clear-cut, 
dily intelligible discussion will be in great measure disappointed. We have read discus 
ns of the subject which, while no more elementary, are decidedly more easily understood 
one whose knowledge of hydrogen-ion concentration is not great. The authors employ 
plicated chemical equations in profusion and apparently believe that they will be readily 
erstood by all readers. More detail might have been devoted to the development of 

equations. Or, if the book is intended particularly for the clinician, they might better 

been avoided in so far as possible. A specifie example of the lack of clearness, te 
r to only one, is in their discussion and explanation of the ‘‘Donnan theory of mem- 
ne equilibrium. ’?’ 

In great measure the monograph is a review of literature. Throughout the diseussior 

are frequent references to the work of others with only brief recapitulative remarks 
heir results. 

On the other hand, if one is willing to settle down and dig out the information con- 


ed in the volume, he will find mueh of interest and of value. 


*Hydrogen-Ion Concentration of the Blood in Health and Disease. By J. Harold Austin, 
! Ssor of Research Medicine, University of Pennsylvania and Glenn E. Cullen, Professor 
of iochemistry, Vanderbilt University Medical School. Cloth. Pp. 75. The Williams and 
Wilkins Company. 1926. 
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EDITORIALS 








Yeast-Like Fungi and Pernicious Anemia 


Y ipraresecpie years ago Ashford," ** in a series of papers embodying a lars 


series of observations, advanced the suggestion that sprue, a chronie eat: 





rhal inflammatory condition of the gastrointestinal tract, was due to infeeti: 






with a specific yeast-like fungus, Monilia psilosis. 





These findings were corroborated by some* * ° but denied by other iny 






tigators’ *° and the more recent attitude of Ashford coneernine the etiolo 





of sprue is in accord with that of the majority of authorities: that it is a 





symptom complex produced by glandular insufficiency upon which is su 






imposed a gastrointestinal infection with Monilia psilosis.' 





Somewhat later, Wood'' emphasizing the clinical similarity betw: 





sprue and pernicious anemia, reported the finding of Monilia psilosis in 





stools of 15 patients and their absence in 40 controls, stated that a blood | 






ture similar to that of pernicious anemia could be produced by feeding 






fungi to guinea pigs, and suggested, therefore, a possible etiologic relat! 







ship of Monilia psilosis to pernicious anemia. 
This new candidate for etiologic fame in pernicious anemia did not | 
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remain unchallenged. The experimental production of anemia by feeding 
failed to be confirmed by Warthin'’® and by Broun,'’’ and Baumgartner and 
Smith't demonstrated Monilia in only 21 per cent of cases of pernicious anemia 
while finding it in 29 per cent of cases of diarrhea. 

A rather extensive series involving the culture of 192 stools from 121 
individuals and 31 gastric contents from 29 individuals have been recently re- 
ported by Nye, Zerfas and Cornwell" and serves to assist in the clarification 
of the confusion and divergence of opinion concerning not only the impor- 
tance of yveast-like fungi in the intestinal tract, but also in regard to the 
classification of isolated strains. 

Particular interest attaches to their findings because of the correlation of 
clinieal and cultural data. 

Among the cases studied were 18 cases of pernicious anemia in which 
the stools were cultured, the gastrie contents being cultured in 7. Ten normal 
controls were examined and the remainder of the cases included a variety of 
pathologie conditions, among them carcinoma and tuberculosis. 

The results of this investigation are thus summed up by the authors: 

1. Cultures of stools and gastric contents from a variety of diseases have 
yielded numerous strains of yveast-like fungi by far the majority of which 
belong in a single species group: Parasaccharomyces A. 

2. The members of this large group cannot be distinguished from Monilia 
psilosis (six of the strains isolated were so ¢lassified by Dr. Ashford), nor 
from yeast-like fungi isolated from typical thrush membranes or sputum, and 
are apparently of common occurrence in the human gastrointestinal tract. 

3. The two outstanding features of the correlation of cultural and elin- 
ical data are: a, a higher incidence of yeast-like fungi in the gastrie con- 
tents of gastrie achylia, and b, the failure to isolate species, groups other 


than Parasaccharomyees A, in appreciable numbers from the stools. 


4. The percentage of isolations of Parasaccharomyces A from the stools and 


vastric contents In pernicious anemia were no greater than those in cases of 
vere anemia and gastric achylia other than pernicious anemia from which 


St 


is concluded that Monilia psilosis is unimportant as an etiologic factor in 
ther sprue or pernicious anemia. 
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Early Diagnosis of Pulmonary Tuberculosis 


| Peecsssng are slowly realizing that the best method of recognizing earl) 
pulmonary tuberculosis is by means of x-ray films of the chest. 

They have for a long time acknowledged that the stethoscope was of no 
avail in the discovery of the early lesions of tuberele in childhood. The first 
deposits in adult pulmonary tuberculosis are apt to be discrete and somewhat 
deeply seated. Until these deposits spread, or coalesce, and reach the lung 
surface, ho rales can be detected. 

Resonance may be impaired and feeble breathing, or the ‘‘respiration 
rude’’ of Grancher, may lead a good elinician to suspect a lesion. 

The ineipient apieal deposits ean as a rule be easily recognized by thi 
x-ray, Whereas the films do not always disclose early basal lesions. 

Unfortunately all x-ray work is not equally valuable and it is very nec 
essary that x-ray laboratories should standardize and perfect their films o 
the chest. 

The early deposits of tuberele, which develop the adult type of diseas 
lay not give rise to constitutional symptoms. Fatigue, malaise, weight los 
digestive disorders, cough, headaches, and nervousness may all be absent, ai 
such complaints, like the physical sign of rales, indicate as a rule diseas 
which is not early. Fever, accelerated pulse, chest pains, and sweats can b 
absent in early pulmonary tuberculosis. Hlemoptysis and pleurisy are possib 
as early manifestations but unfortunately they do not oceur in all patient 
with beginning disease. 

Physicians should by no means neglect either the known methods 
physical examination, especially the rales following cough, or the careful h 
tory taking with the searching question of afternoon fatigue. Such pro 
dures will serve to discover established tubereulosis, but only by annual x-1 
pictures, especially of those who have had family or other exposure, will 
actual early diagnosis of pulmonary tuberculosis be certainly made. 


—r. B. W. 


American Association for the Study of Goiter 


The annual meeting of the American Association for the Study of Go 
will be held at the Cosmopolitan Hotel, Denver, Colorado, June 18, 19, 20, 19>. 
The Association is an organization of earnest medical men, and its 
mary object is to bring together each year men who will present the best 
has been thought, said and done in the study of goiter and its associat 
problems. 

Members of state and provincial medical societies are eligible and 


dially invited to participate as attending members. 





